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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present Invention relate to a process for preparing a 2-alkyl-3-aminothlophene derivative useful as an 
agricultural fungicide or intermediate thereof, and novel S-aminothiophene derivatives. 

10 Description of the Related Art 

[0002] Japanese Patent Application Laid-Open (JP-A) No. 9-235282 (EP-A-0737682 A1 ) and EP-A-841 336 describe 
that a certain kind of 

2-alkyl-3-aminothiophene derivative has strong control effect against various plant disease damages. For producing 
15 this 2-alkyl-3-amlnothiophene derivative, there is envisaged a method in which an alkyi group is directly introduced 
into 2-posltlon of a 3-aminothiophene derivative. For example. Tetrahedron Letters, 34. 5715 to 5718 (1993) teaches 
that 2-alkyl-3-aminothiophene is obtained by reacting 3-aminothlophene with various aldehydes in the presence of p- 
toluenesulfonic acid and selenophenol. 



25 




(wherein, R' represents an alkyI group.) 

[0003] However, in this literature, there is utteriy no description in which 2-aIkyl-3-aminothiophene having a secondary 
30 aikyl group is synthesized. For obtaining a 2-alkyl-3-aminothiophene derivative having a secondary alky! group using 
a synthesis method described in this literature, 3-aminothiophene derivative has to be reacted with ketones. However, 
when the present inventors substituted an aldehyde for the ketone and conducted this reaction, 3-aminothiophene was 
decomposed and the intended 2-alkyl-3-aminothiophene derivative or 2-alkenyl-3-aminothiophene derivative could not 
be obtained (Reference Example 1 ). Further, this literature includes a problem as an industrial production method since 
35 the reaction uses as a reducing agent selenophenol which is not easily obtained industrially 

[0004] Further, Tetrahedron 54, 9055 to 9066 (1998) teaches that when an aldehyde having branching at a-position 
is reacted with 3-aminothiophene or 3-aminothiophene derivative, an primary alkenyl group is Introduced. However, 
this literature includes utteriy no description regarding reactions using a ketone. 

40 SUMMARY OF THE INVENTION 

[0005] The object of the present invention Is to provide a process for industrially preparing a compound having a 
secondary aikyl group among 2-alkyl-3-aminothiophene derivatives useful as an agricultural and horticultural fungicide 
or intermediate thereof by reacting a 3-aminothiophene derivative with a ketone. 

45 [0006] The present Inventors have studied for solving the above-described problems and found that when a 3-ami- 
nothiophene derivative in which an amino group at 3-position is substituted with an amide bond or carbamate bond is 
reacted with various ketones in the presence of an acid, a secondary alkenyl group is introduced into 2-position of the 
3-aminothiophene derivative, and when this alkenyl group is reduced by an industrially possible method, It can be 
converted to an aikyl group easily, completing the Invention. 

50 [0007] Namely, the aspect of the present invention relates to following (1 ) to (3), (5) and (6). 

(1) A process for preparing a 2-alkyl-3-amlnothiophene derivative represented by the formula (1): 
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wherein represents any of the groups (A1) to (A12) defined below and each 

of R^ R2, R3 and R"* independently represents a hydrogen atom or straight or branched alkyi group having 1 to 
12 carbon atoms, and R^ and R2, R3 and R^, R^ and R^, R1 and R^. R2 and R^ or R2 and R^ may together form 
a cycloalkyi group having 3 to 6 carbon atoms, 
comprising reacting a compound represented by the formula (2) : 




wherein, R^ is as defined above, 

with a compound represented by the formula (3): 




(3) 



wherein, each of R''^, R2a^ R3a and R'*^ independently represents a hydrogen atom, straight or branched alkyI 
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and Ri^ 
and R2a, R3a and R^a. R^^ and R^a, Ria and R'*^, R2a and R^a or R^a and R^a may together form a cycloalkyi group 
having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms, 
in the presence of an acid, and reducing the resulting reaction mixture. 

(2) A process for preparing a mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represent- 
ed by the formulae (4a), (4b), (4c) and (4d) respectively: 
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wherein Ra represents any of the groups (A1) to (A12) defined below and each 

of R''a, R2a, R3a and R^s independently represents a hydrogen atom, straight or branched alkyi group having 1 to 
12 carbon atoms or straight or branched all<enyl group having 1 to 12 carbon atoms, and R''^ and R^a, R^a and 
R^a, Ria and R^a, Ria and R'^a^ R2a gnd R^a or R^a and R^a may together form a cycloall^yl group having 3 to 6 
carbon atoms or cyctoalkenyl group having 3 to 6 carbon atoms, 
comprising reacting a compound represented by the formula (2a): 

H 
(2 a) 

wherein, Ra Is as defined above, 
with a compound represented by the formula (3): 

0 
(3) 
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wherein, R^^ to R^^ are as defined above, 
in the presence of an acid. 

(3) A process for preparing 2-atkyl-3-aminothiophene represented by the formula (1a): 




(la) 

wherein, represents a group represented by any of the following (A1) to (A12): 
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wherein, represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
r6 represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of 
5 (A9), (A10) or (A11), R^ is not a halogen atom, and each of R^ R^, R3 and R^ independently represents a hydrogen 

atom or straight or branched alkyi group having 1 to 12 carbon atoms, and R'' and R^, r3 and R^, R"* and R^. Ri 
and R^, R2 and R^ or R2 and R^ may together form a cycloallcyl group having 3 to 6 carbon atoms, 
comprising reacting a compound represented by the formula (2): 




wherein R represents a hydrogen atom, alkyI group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 
carbon atoms which may be substituted, aromatic or non-aromatic hydrocarbon ring having 3 to 6 carbon atoms 
20 which may be substituted or 5 or 6 membered aromatic or 5 or 6 membered non-aromatic heterocyclic ring which 

may be substituted, with a compound represented by the formula{3): 

o 



wherein, each of R''^, R^^, R^a and R^^ independently represents a hydrogen atom, straight or branched alkyI 
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R""^ 
35 and R2a, R3a and R^a, R^a and R3a, Ria and R'^a, R2a and R^a or R2a and R^^ may together form a cycloalkyi group 

having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms, 

in the presence of an acid, reducing the resulting reaction mixture to obtain a compound represented by the formula 

(1): 



45 
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wherein, R, R^ R^, R3 and R"* are as defined above, 

further hydrolyzing the resultant compound under acidic or alkaline condition to obtain a compound represented 
by the formula (5): 
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wherein, R^, R2, R3 and R'* are as defined above, 

and reacting this compound with a compound represented by the formula (8a): 



o 

A 



CI 



(8a) 



wherein, is as defined above, 

(4) A 3-aminothiophene derivative represented by the formula (6a), which by themselves are not compounds of 
the present invention, but are described as intermediate compounds for the completion of the invention. 



o 

(6a) 

wherein, represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms and 
R^ represents a group represented by any of the following (A1) to (A12): 
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(A5) 



a. 

(A9) 



wherein, represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
R'^ represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of 
(A9), (A10) or (A11), R5 is not a halogen atom. 

(5) A mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represented by the formulae (4a) 
(4b)', (4c)' and (4d)' respectively: 
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wherein represents a hydrogen atom, alkyl group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 
carbon atoms which may be substituted, phenyl or non-aromatic hydrocarbon ring having 3 to 6 carbon atoms 
which may be substituted or 5 or 6 membered aromatic or 5 or 6 membered non-aromatic heterocyclic ring which 
may be substituted, and 

each of R''^, R^^, R3a and R'*^ independently represents a hydrogen atom, straight or branched alkyl group having 
1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R''^ and R^a, R3a 
and R^a. R'*^ and R^a, R^a and R'*^, R2a and R^a or R2a and R^a may together form a cycloalkyi group having 3 to 
6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms, excepting the case in which R^ represents a 
group represented by any of the following (A1 ) to (A12): 
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wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
r6 represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of 
(A9), (A10) or {A11), R^ is not a halogen atom, and the case in which R*^ represents a tert-butoxy group and R'*^, 
R2a. R3a and R^3 all represent a hydrogen atom being excluded. 
(6) A 2-alkyl-3-aminothiophene derivative represented by the formula (1b): 



wherein R^ represents a hydrogen atom, alkyi group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 
carbon atoms which may be substituted or phenyl group which may be substituted, and 
each of R\ R2, R3and R^ independently represents a hydrogen atom or straight or branched alkyl group having 
1 to 12 carbon atoms, and R^ and R2, r3 and R^. R^ and R^, Ri and R^, R2 and R3 or R2 and R^ may together 
form a cycloalkyi group having 3 to 6 carbon atoms. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0008] In the present invention, R may represent a hydrogen atom, and examples of an unsubstituted or substituted 
alkyl group having 1 to 12 carbon atoms represented by R include a methyl group. 

ethyl group, propyl group, isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, 
decyl group, methoxymethyl group, ethoxymethyl group, phenylmethyl group and the like, examples of an unsubstituted 
or substituted alkoxy group having 1 to 12 carbon atoms represented by R include a methoxy group, ethoxy group, 
propoxy group, 

isopropoxy group, cyclopropoxy group, butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, cyclohex- 
yioxy group, hexyloxy group, benzyloxy group and the like. When R represents a substituted phenyl group, the sub- 
stituent on the phenyl group being, 

for example, an alkyl group having 1 to 4 carbon atoms such as a methyl group, ethyl group, propyl group, isopropyl 
group and the like, an alkoxy group having 1 to 4 carbon atoms such as a methoxy group, ethoxy group, propoxy group, 
isopropoxy group and the like, a halogen atom such as chlorine atom, bromine atom, fluorine atom and iodine atom, 
or a nitro group, cyano group, amino group or the like; examples of an unsubstituted or substituted non-aromatic 
hydrocarbon ring having 3 to 6 carbon atoms represented by R include a cyclopropyl group, cyclopentyl group, cy- 
clohexyl group, cyclohexenyl group and the like, examples of an unsubstituted or substituted 5 or 6 membered aromatic 




r2 



(lb) 
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heterocyclic ring represented by R include aromatic heterocyclic rings such as a pyrazolyl group, thiazolyl group, iso- 
thiazolyl group, fury! group, thienyl group, pyridyl group, pyrazinyl group, oxazolyl group, pyrrolyl group, substituted 
pyrazolyl group, substituted thiazolyl group, substituted isothiazolyl group, substituted furyl group, substituted thienyl 
group, substituted pyridyl group, substituted pyrazinyl group, substituted oxazolyl group, substituted pyrrolyl group and 

5 the like, the substituent on the substituted pyrazolyl group, substituted thiazolyl group, substituted Isothiazolyl group, 
substituted furyl group, substituted thienyl group, substituted pyridyl group, substituted pyrazinyl group, substituted 
oxazolyl group and substituted pyrrolyl group being, for example, an alkyi group having 1 to 4 carbon atoms such as 
a methyl group.ethyl group, propyl group, isopropyl group and the like, a haloalkyi group having 1 to 4 carbon atoms 
such as a trifluoromethyl group, difluoromethyl group and the like, a halogen atom such as fluorine atom, chlorine atom. 

fo bromine atom and iodine atom, or an amino group, cyano group or the like; and examples of an unsubstituted or 
substituted 5 or 6 membered non-aromatic heterocyclic ring represented by R include a dihydropyranyl group, dihy- 
drofuryl group, tetrahydrofuryl group. 2,3-dihydro-1 ,4-oxathiin-5-yl group, substituted dihydropyranyl group, substituted 
dihydrofuryl group, substituted tetrahydrofuryl group, substituted 2.3-dihydro-1.4-oxathiin-5-yl group and the like, the 
substituent on the substituted dihydropyranyl group, substituted dihydrofuryl group, substituted tetrahydrofuryl group 

15 and substituted 2.3-dihydro-1 ,4-oxathiin-5-yt group being, for example, an alkyI group having 1 to 4 carbon atoms such 
as a methyl group, ethyl group, propyl group, Isopropyl group and the like, a haloalkyt group having 1 to 4 carbon atoms 
such as a trifluoromethyl group, difluoromethyl group and the like, a halogen atom such as fluorine atom, chlorine atom, 
iodine atom and the like, or an amino group, cyano group or the like. When R represents (A1), 4-pyrazolyl groups in 
which R^ at 3-posltion represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen 

20 atom and R^ at 5-position represents a hydrogen atom, halogen atom, methyl group or methoxy group and methyl is 
substituted on 1 -position are listed, examples thereof Including a 1 ,3-dimethyl-4-pyrazolyl group, 5-chloro-1 ,3-dimethyl- 
4-pyrazolyl group, 5-chloro-1-methyl-3-trifluoromethyl-4-pyrazolyl group. 1-methyl-3-trifluoromethyt-4-pyrazolyl group, 
1-methyl-3-difluoromethyl-4-pyrazolyl group, 1-methyl-3-ethyl-4-pyrazolyl group, 1-methyl-3-chloro-4-pyrazolyl group, 

1- methyl-3-trifluoromethyl-5-methoxy-4-pyrazolyl group and the like, when R represents (A2), 5-thlazolyl groups in 
25 which R5 at 4-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen 

atom and R^ at 2-position represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy 
group or amino group are listed, examples thereof including a 2-methyl-44rifluoromethyl-5-thiazolyl group, 2-methyl- 

4- difluoromethyl-5-thiazolyl group, 4-trifluoromethyl-5-thiazolyl group, 2,4-dimethyl-5-thiazolyl group, 2-methyl-4-ethyl- 

5- thiazoly! group, 2-amino-4-methyl-5-thiazolyl group, 2-methoxy-4-methyl-5-thlazolyl group, 2-chloro-4-methyl-5-thl- 
30 azolyl group and the like, when R represents (A3), 3-furyl groups in which R5 at 2-positlon represents a trifluoromethyl 

group, difluoromethyl group, methyl group, ethyl group or halogen atom and R^ at 5-position represents a hydrogen 
atom, methyl group, ethyl group or halogen atom are listed, examples thereof including a 2-methyl-3-furyl group. 
2,5-dimethyl-3-furyl group, 2-chloro-3-furyl group, 2-trifluoromethyl-3-furyl group and the like, when R represents (A4), 

2- thienyl groups in which R^ at 3-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl 
35 group or halogen atom and R^ at 5-position represents a hydrogen atom, methyl group or halogen atom are listed. 

examples thereof including a 3-methyl-2-thienyl group, 3.5-dimethyl-2-thienyl group, 3-chloro-2-thienyl group, 3-iodo- 
2-thienyl group and the like, when R represents (A5), phenyl groups in which R^ at 2-position represents a trifluorome- 
thyl group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 

2- trifluoromethylphenyl group. 2-difluoromethylphenyl group. 2-methylphenyl group, 2-ethylphenyl group, 2-fluoroph- 
40 enyl group, 2-chlorophenyl group, 2-bromophenyl group, 2-iodophenyl group, when R represents (A6), 3-pyridyl groups 

in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen 
atom are listed, examples thereof including a 2-trifluoromethyl-3-pyridyl group. 2-difluoromethyl-3-pyrldyl group, 2-me- 
thyl-3-pyridyl group, 2-ethyl-3-pyridyl group, 2-fluoro-3-pyridyl group, 2-chloro-3-pyridyl group, 2-bromo-3-pyridyl group 
and 2-iodo-3-pyridyl group, when R represents (A7), examples thereof include a 2-chIoro-3-pyradinyl group, when R 
45 represents (A8). 4-thienyl groups in which R^ at 3-position represents a trifluoromethyl group, difluoromethyl group, 
methyl group, ethyl group or halogen atom are listed, examples thereof including a 3-trifluoromethyl-4-thienyl group, 

3- dlfluoromethyl-4-thienyl group, 3-methyl-4-thienyl group, 3-ethyl-4-thienyl group, 3-fluoro-4-thienyl group, 3-chloro- 

4- thienyl group, 3-bromo-4-thienyl group and 3-iodo-4-thienyl group, when R represents (A9), 3,4-dihydro-2H-pyran- 

5- yl groups In which R^ at 6-position represents a trifluoromethyl group, difluoromethyl group, methyl group or ethyl 
50 group are listed, examples thereof including a 6-trifluoromethyl-3,4-dihydro-2H-pyran-5-yl group, 6-difluoromethyl- 

3,4-dihydro-2H-pyran-5-yI group, 6-methyl-3,4-dihydro-2H-pyran-5-yl group and 2-ethyl-3,4-dihydro-2H-pyran-5-yl 
group, and when R represents (A10), 2,3-dihydro-1 ,4-oxathiin-5-yl groups, 2,3-dihydro-1.4-oxathiin-4-oxide-5-yl 
groups or 2.3-dihydro-1 ,4-oxathiin-4,4-dioxide-5-yl groups in which R^ at 6-position represents a trifluoromethyl group, 
difluoromethyl group, methyl group or ethyl group are listed, examples thereof including a 6-methyl-2.3-dihydro-1 .4-ox- 
55 athiin-5-yl group. 6-methyl-2.3-dihydro-1 ,4-oxathiin-4-oxide-5-yl group, 6-methyl-2,3-dihydro-1 ,4-oxathiin-4.4-dioxide- 
5-yl group and the like. When R represents (A11), 2,3-dihydro-4-furyl groups in which R^ at 5-position represents a 
trifluoromethyl group, difluoromethyl group, methyl group or ethyl group are listed, examples thereof including a 5-tri- 
fluoromethyl-2,3-dihydro-4-furyl group, 5-difluoromethyl-2.3-dihydro-4-furyl group, 5-methyl-2,3-dihydro-4-furyl group 
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and 5-ethyl-2,3-dihydro-4-furyl group, and when R represents (A12), 4-lsothiazolyl groups in which at 3-position 
represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, exam- 
ples thereof Including a 3-trifluoromethyl-4-jsothlazolyl group, 3-difluoromethyl-4-isothiazolyl group, 3-methyl-4-isothi- 
azolyl group, 3-ethyl-4-lsothjazolyI group, 3-fluoro-4-lsothiazolyl group, 3-chloro-4-isothiazolyl group, 3-bromo-4-iso- 
thiazolyl group and 3-iodo-4-lsothiazolyl group. 

[0009] R\ R^. R^ and R"^ may represent a hydrogen atom, and examples of a straight or branched alkyi group having 
1 to 12 carbon atoms represented by R"", R^. R3 and R^ include a methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, decyl group, dodecyl group and the 
like. 

R^ and R2, R3 and R^, R'* and R^, R"* and R^, R^ and R^ or R^ and R^ may together form a cycloalkyi group having 3 
to 6 carbon atoms. 

[0010] R''^, R^^, R^^ and R^^ may represent a hydrogen atom, and examples of a straight or branched alkyI group 
having 1 to 12 carbon atoms represented by R""^, R^a, R3a and R^^ include a methyl group, ethyl group, propyl group, 
isopropyl group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, hexyl group, decyl group, dodecyl group 
and the like, and examples of a straight or branched alkenyi group having 1 to 12 carbon atoms represented by R^^, 
R2a, R3a and R^3 include an ethenyl group, 1-propenyl group, 2-propenyl group, isopropenyl group, 1-butenyl group, 

2- butenyl group, 1-hexenyl group, 2-dodecenyl group and the like. 

R^a and R^a. R^a and R^^, R^^ and R^a, R^a and R^a, R2a and R^a or R2a and R^a ^ay together form a cycloalkyi group 
having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms. 

[001 1] R9 may represent a hydrogen atom or carboxyl group, and examples of an alkoxycarbonyl group represented 
by R^ include alkoxycarbonyl groups having 1 to 6 carbon atoms such as a methoxycarbonyl group, ethoxycarbonyl 
group, propoxycarbonyl group, isopropoxycarbonyl group, butoxycarbonyl group, tert-butoxycarbonyl group, hexyloxy- 
carbonyl group and the like. 

[0012] When Ra represents (A1), 4-pyrazolyl groups in which R^ at 3-position represents a trifluoromethyl group, 
difluoromethyl group, methyl group, ethyl group or halogen atom and R^ at 5-position represents a hydrogen atom, 
halogen atom, methyl group or methoxy group and methyl is substituted on 1-position are listed, examples thereof 
including a 1,3-dimethyl-4-pyrazolyl group, 5-chloro-1,3-dimethyl-4-pyrazoiyl group, 5-chloro-1-methyl-3-trifluorome- 
thyl-4-pyrazolyl group, 1-methyl-3-trifluoromethyl-4-pyrazolyl group, 1-methyl-3-difluoromethyl-4-pyrazolyl group, 
1 -methyl-3-ethyl-4-pyrazolyl group, 1 -methyl-3-chloro-4-pyrazolyl group, 1 -methyl-3-trifluoromethyl-5-methoxy- 

4- pyrazolyl group and the like, when Ra represents (A2). 5-thiazolyl groups in which R^ at 4-position represents a 
trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom and R^ at 2-position represents 
a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group are listed, exam- 
ples thereof including a 2-methyl-4-trifluoromethyl-5-thiazolyl group, 2-methyl-4-difluoromethyl-5-thiazolyl group, 4-tri- 
fluoromethyl-5-thiazolyl group, 2,4-dimethyl-5-thiazolyl group, 2-methyl-4-ethyl-5-thiazolyl group. 2-amino-4-methyl- 

5- thiazolyl group. 2-methoxy-4-methyl-5-thiazolyl group, 2-chloro-4-methyl-5-thiazolyl group and the like, when Ra rep- 
resents (A3), 3-furyl groups in which R5 at 2-position represents a trifluoromethyl group, difluoromethyl group, methyl 
group, ethyl group or halogen atom and R^ at 5-posltion represents a hydrogen atom, methyl group, ethyl group or 
halogen atom are listed, examples thereof including a 2-methyl-3-furyl group, 2,5-dimethyl-3-furyl group, 2-chloro- 

3- furyl group, 2-trifluoromethyl-3-furyl group and the like, when Ra represents (A4), 2-thienyl groups in which R^ at 
3-posltlon represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom and R^ 
at 5-position represents a hydrogen atom, methyl group or halogen atom are listed, examples thereof including a 

3- methyl-2-thienyl group, 3,5-dimethyl-2-thienyl group, 3-chloro-2-thienyl group, 3-iodo-2-thienyl group and the like, 
when Ra represents (A5), phenyl groups in which R^ at 2-position represents a trifluoromethyl group, difluoromethyl 
group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 2-trifluoromethylphenyl 
group, 2-difluoromethylphenyl group, 2-methylphenyl group, 2-ethylphenyl group, 2-fluorophenyl group, 2-chIorophenyl 
group, 2-bromophenyl group. 2-iodophenyl group, when Ra represents (A6). 3-pyridyl groups In which R^ at 2-position 
represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, exam- 
ples thereof Including a 2-trifluoromethyl-3-pyrldyl group, 2-difluoromethyl-3-pyrldyl group, 2-methyl-3-pyridyl group, 

2- ethyl-3-pyridyl group, 2-fluoro-3-pyridyl group. 2-chloro-3-pyridyl group, 2-bromo-3-pyridyl group and 2-iodo-3-pyridyl 
group, when Ra represents (A7), examples thereof include a 2-chloromethyl-3-pyradinyl group, when Ra represents 
(A8), 4-thienyl groups in which R^ at 3-position represents a trifluoromethyl group, difluoromethyl group, methyl group, 
ethyl group or halogen atom are listed, examples thereof including a 3-trifluoromethyl-4-thienyl group. 3-difluoromethyl- 

4- thienyl group, 3-methyl-4-thienyl group, 3-ethyl-4-thienyl group, 3-fluoro-4-thienyl group, 3-chloro-4-thlenyl group, 

3- bromo-4-thienyl group and 3-iodo-4-thienyl group, when Ra represents (A9), 3.4-dihydro-2H-pyran-5-yl groups in 
which R^ at 6-position represents a trifluoromethyl group, difluoromethyl group, methyl group or ethyl group are listed, 
examples thereof Including a 6-trifluoromethyl-3,4-dihydro-2H-pyran-5-yl group, 6-difluoromethyl-3,4-dihydro-2H- 
pyran-5-yl group, 6-methyl-3,4-dihydro-2H-pyran-5-yl group and 2-ethyl-3,4-dihydro-2H-pyran-5-yl group, and when 
Ra represents (AID). 2,3-<Jihydro-1 ,4-oxathiln-5-yl groups, 2,3-dihydro-1 ,4-oxathiin-4-oxlde-5-yl groups or 2,3-dihydro- 
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1,4-oxathiin-4,4-dioxide-5-yl groups In which at 6-positlon represents a trifluoromethyl group, difluoromethyl group, 
methyl group or ethyl group are listed, examples thereof including a 6-methyl-2,3-dihydro-1 ,4-oxathiin-5-yl group, 6-me- 
thyl-2,3-dihydro-1 ,4-oxathiin-4-oxide-5-yl group, 6-methyl-2,3-dihydro-1 ,4-oxathiin-4,4-dioxide-5-yl group and the like. 
When represents (A11), 2,3-dihydro-4-furyl groups in which at 5-position represents a trifluoromethyl group; 
difluoromethyl group, methyl group or ethyl group are listed, examples thereof including a 5-trifluoromethyl-2,3-dihydro- 
4-furyl group, 5-dlfluoromethyl-2,3-dihydro-4-furyl group, 5-methy!-2,3-dihydro-4-furyl group and 5-ethyl-2,3-dihydro- 
4-furyl group, and when R^ represents (A1 2), 4-isothiazo!yl groups in which R^ at 3-posltion represents a trifluoromethyl 
group, difluoromethyl group, methyl group, ethyl group or halogen atom are listed, examples thereof including a 3-tri- 
fluoromethyl-4-isothlazolyl group, 3-difluoromethyl-4-lsothla2olyl group, 3-methyl-4-isothiazolyl group, 3-ethyl-4-isothi- 
azolyl group, 3-fluoro-4-jsothlazolyl group, 3-chloro-4-lsothiazolyl group, 3-bromo-4-isothiazolyl group and 3-iodo- 
4-isothiazolyl group. 

[0013] R** Is a substltuent in which R^ is excluded from R. "Halogen", whenever appearing in the description and in 
the claims, is to be understood as comprising fluorine, chlorine, bromine and iodine. 

[0014] A process for preparing a 2-alkyl-3-aminothiophene derivative and a method for producing a 3-amlnothl- 
ophene derivative will be described in detail below. 

[0015] First, a reaction In which a secondary alkenyl group Is introduced Into 2-posltion of a 3-aminothlophene de- 
rivative and further this alkenyl group is converted to an alkyi group will be explained. For explaining this reaction in 
detail, it is divided into two steps and explained. However, the first step and the second step can also be conducted 
continuously, and the two-step reaction Is not necessarily required. 

[0016] In the first step reaction, a compound of the formula (2) is reacted with a compound of the formula (3) In the 
presence of an acid to produce a mixture of 2-alkenyl-3-aminothiophenes typified by the formulae (4a) to (4d). 
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wherein, R. R''® to R^^ are as defined above. 

[001 8] The mixture of 2-atkenyl-3-aminothiophenes typified by the formulae (4a) to (4d) is constituted by the 4 species 
of compounds at the maximum. For example, when R^^ to R'*^ are all different in the compound represented by the 
45 formula (3). the mixture includes four compounds. When the compound represented by the formula (3) is 4-methyl- 
2-pentanone, the mixture comprises three compounds. And when the compound represented by the formula (3) is 
cyclohexanone, only one compound typified by the formulae (4a) to (4d) is obtained. 

[0019] The use amount of a compound represented by the formula (3) In the first step reaction Is usually from 0.5 to 
100.0 mol, preferably from 1.0 to 30.0 mol, particularly preferable from 1.0 to 10.0 per 1 mol of a compound of the 
50 fomiula (2). 

[0020] Examples of a solvent used if necessary in the first step reaction include aliphatic hydrocarbons such as 
hexane, petroleum ether and the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, alco- 
hols such as methanol, ethanol and the like, ethers such as dioxane, tetrahydrofuran, diethyl ether and the like, nitrlles 
such as acetonitrile, propionitrile and the like, esters such as ethyl acetate and the like, and halogenated hydrocarbons 
55 such as dichloromethane. chloroform, 1 ,2Hjichloroethane and the like, and mixed solvents thereof are also used. Also, 
a compound represented by the formula (3) can be used as a solvent. The use amount of a solvent in the first step 
reaction is usually from 0.1 to 200 ml, preferably from 1 to 50 ml, more preferably from 1 to 20 ml based on 1 g of a 
compound typified by the formula (2). 
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[0021] The first step reaction is conducted in the presence of an acid, and examples of the acid include mineral acids 
such as sulfuric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid and the like, organic weal< 
acids such as acetic acid, propionic acid and the like, organic strong acids such as p-toluenesulfonic acid, methanesul- 
fonic acid and the like, solid acids such as zeolite and the like, Lewis acids such as aluminum chloride, zinc chloride 

5 and the like, ion-exchanged resins and the like. Preferable are a mineral acid such as sulfuric acid, hydrobromic acid 
and the like and an organic acid such as p-toluenesulfonic acid, methanesulfonic acid and the like, and particularly 
preferable are sulfuric acid and p-totuenesulfonic acid. The use amount of these acids is usually from 0. 001 to 10 mol, 
preferably from 0.01 to 1 mol based on 1 mol of a compound represented by the formula (2). 
[0022] The reaction temperature in the first step reaction is usually from 0 to 300°C, preferably from 40 to 180°C, 

10 more preferably from 70 to 130°C, and the reaction time is usually from 0.1 to 100 hours, preferably from 1 to 36 hours. 
[0023] Regarding various conditions in the first step reaction, namely, the use amounts of compounds of the general 
formulae (2) and (3), the kind and use amountof a solvent, the kind and use amount of an acid, the reaction temperature 
and the reaction time, numerical values within usual ranges, preferable ranges and more or particularly preferable 
ranges for respective conditions may be appropriately selected and combined. 

15 [0024] Further, in the first step reaction water is formed with the compounds represented by the formulae (4a) to 
(4d). Removing the formed water. If necessary, can promote the progress of the reaction. Removing the fomned water 
can be conducted by adding a drying agent such as magnesium sulfate anhydride, sodium sulfate anhydride or the 
like, or by carrying out azeotropic dehydration. 

[0025] The reaction temperature In the first step reaction should be set at a temperature wherein the reaction can 

20 progress, and a catalyst used in the first step reaction should also be appropriately selected and used so that the 
reaction can progress. Further, as the catalyst used in the first step reaction, catalysts which can be used without 
problems at reaction temperatures at which the reaction can progress should be appropriately selected for use. 
[0026] Among mixtures of 2-alkenyi-3-aminothiophene derivatives represented by the general formulae (4a) to (4d) 
which can be obtained in this first step reaction, the following is a mixture composed of novel compounds. 

25 



30 



35 




40 




55 wherein R^ represents a hydrogen atom, alky! group having 1 to 1 2 carbon atoms or alkoxy group having 1 to 1 2 carbon 
atoms which may be substituted, phenyl or non-aromatic hydrocarbon ring having 3 to 6 carbon atoms which may be 
substituted or 5 or 6 membered aromatic or 5 or 6 membered non-aromatic heterocyclic ring which may be substituted, 
and 
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each of R''^, R^a, R3a and R^^ independently represents a hydrogen atom, straight or branched alkyi group having 1 
to 12 carbon atoms or straight or branched alkenyi group having 1 to 12 carbon atoms, and R^^ and R^a, R3a and R'*^, 
R^a and R^^, R''^ and R^a. R2a and R^a or R2a and R^a may together form a cycloalkyi group having 3 to 6 carbon 
atoms or cycloalkenyl group having 3 to 6 carbon atoms excepting the case in which R^ represents a group represented 
by any of the following (A1) to (A12): 




(0)n 

II y 



ex. ex.. ^ 




(A9) 



N, 

(AlO) ^AU) (A12) 



wherein, R^ represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, R^ 
represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, R^ 
represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, methyl 
group, ethyl group or halogen atom, and n represents an integer from 0 to 2,and herein, in the case of (A9), (A10) or 
(A11), R5 is not a halogen atom, and the case in which R^ represents a tert-butoxy group and R''^, R^a, R3a and R^^ 
all represent a hydrogen atom being excluded. 

[0027] In the second step reaction, a mixture composed of compounds typified by the formulae (4a) to (4d) is reduced 
to produce a 2-alkyl-3-aminothiophene derivative represented by the formula (1). 
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Second step reaction 
[0028] 




(la) 

wherein is defined as above, and 

each of R2, R^ and R^ independently represents a hydrogen atom or straight or branched alkyi group having 1 to 
12 carbon atoms, and R"* and R2. r3 and R^, Ri and R^, R'' and R^, R2 and R^ or R2 and R^ may together form a 
cycloalkyl group having 3 to 6 carbon atoms, and each of R""^, R^^, 

R3a and R^^ Independently represents a hydrogen atom, straight or branched alkyI group having 1 to 12 carbon atoms 
or straight or branched alkenyl group having 1 to 12 carbon atoms, and R''^ and R^a, R^a and R^a Ria gnd R^^, R''^ 
and R'*^, R2a and R^^ or R2a and R^a p^gy together form a cycloalkyl group having 3 to 6 carbon atoms or cycloalkenyl 
group having 3 to 6 carbon atoms. 

[0029] The reduction method is not particularly restricted, and there is usually applied a method in which a double 
bond is reduced to a single bond (for example, Shin Jikken Kagaku Koza. vol. 1 5. Oxidation and Reduction [II]. Maruzen 
(1977)), and catalytic reduction is industrially preferable. 

[0030] As a catalyst used in catalytic reaction, there can be used metal catalyst usually used In catalytic reduction, 
for example, nickel, palladium, platinum, rhodium, ruthenium, cobalt, chromium, copper, lead and the like. And these 
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metals can be used as mixture. While these catalysts can be used in the fonm of metal, they are usually supported on 
a carrier such as carbon, barium sulfate, silica gel. aluminum, celite and the like, and alternatively, nickel, cobalt, copper 
and the like can be used in the form of a Raney catalyst. 

[0031] The content of a catalyst used in catalytic reduction is usually from 3 to 20%, and the use amount Is not 
5 particularly restricted and the catalyst is used in an amount of usually from 1 to 100 % by weight, preferably from 1 to 
30 % by weight based on a mixture composed of compounds typified by the formulae (4a) to (4d). 
[0032] Examples of a solvent used If necessary in the catalytic reduction reaction of the second step include alcohols 
such as methanol, ethanol and the like, aliphatic hydrocarbons such as hexane, petroleum ether and the like, aromatlcs 
such as benzene, toluene, anisole and the like, ethers such as dioxane, tetrahydrofuran, diethyl ether and the tike, 
10 esters such as ethyl acetate and the like, aliphatic carboxylic acids such as acetic acid, propionic acid and the like, 
aprotic polar solvents such as dimethylformamide, dimethylsulfoxide and the like, and mixed solvents thereof are also 
used. The use amount of a solvent in the second step reaction is usually from 0.1 to 200 ml, preferably from 2 to 20 
ml based on 1 g of a mixture composed of compounds typified by the formulae (4a) to (4d). 

[0033] The reaction temperature in the catalytic reduction of the second step reaction is usually from 0 to 300°C, 
15 preferably from 20 to 180°C, and the reaction time is usually from 0.5 to 100 hours, preferably from 1 to 48 hours. 
[0034] The catalytic reduction reaction in the second step can be carried out under atmospheric pressure of hydrogen 
or under pressure of hydrogen. If the reaction is earned out under pressure, the pressure of hydrogen is from 0.098 to 
30 MPa, preferably from 0.098 to 5.0 MPa. 

[0035] Regarding various conditions In the catalytic reduction of the second step reaction, namely, the kind and use 
20 amount of a catalyst, the kind and use amount of a solvent, the reaction temperature and the reaction time, and the 
reaction pressure, numerical values within usual ranges and preferable ranges for respective conditions may be ap- 
propriately selected and combined. 

[0036] Among mixtures of 2-alkyl-3-aminothiophene derivatives represented by the general formula (1b) which can 
be obtained in this second step reaction, the following is a novel compound. 

25 




(lb) 



wherein R^ represents a hydrogen atom, alkyi group having 1 to 1 2 carbon atoms or alkoxy group having 1 to 1 2 carbon 
atoms which may be substituted, or phenyl group which may be substituted, and each 

of R^ R2, R3 and R"^ independently represents a hydrogen atom or straight or branched alkyI group having 1 to 12 
carbon atoms, and R'' and R2, R^ and R^, R^ and R^, R'' and R^. R2 and R^ or R2 and R"* may together fonm a cycloalkyi 
45 group having 3 to 6 carbon atoms. 

[0037] Then, a method for synthesizing a 3-aminothiophene derivative represented by the following formula (6): 




(6) 
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wherein represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms, R rep- 
resents a hydrogen atom, alkyi group or alkoxy group which may be substituted, aromatic or non-aromatic hydrocarbon 
ring which may be substituted or aromatic or non-aromatic heterocyclic ring which may be substituted, 
which is an intermediate in the present invention will be described. 
5 [0038] These compounds can be prepared for example by a method shown in the following reaction formula 1 , and 
examples of the preparation method are not limited to this. The compound of the formula (6) includes compounds of 
formulae (2). (9) and (10). 

Reaction formula 1 

10 

[0039] 




wherein R is as defined above, the formula (9) means the case in which R^ in the formula (6) is an alkoxycarboyi group 
having 1 to 6 carbon atoms, the formula (10) means the case in which in the formula (6) is a carboxyl group, the 
formula (2) means the case in which R^ In the formula (6) is a hydrogen atom, and R''^ represents an alkyI group having 
50 1 to 6 carbon atoms. Examples of the alkyI group represented by R^o include alkyI groups having 1 to 6 carbon atoms 
such as a methyl group, ethyl group, propyl group, isopropyl group, butyl group, tert-butyl group, hexyl group and the 
like. 

[0040] A compound represented by the formula (9) can be prepared by reacting 3-aminothiophene-2-carboxylates 
represented by the formula (7) with a carboxylic acid halide represented by the formula (8) in melted condition or in a 
55 solvent. Raw materials. 3-aminothiophene-2-carboxylates represented by the formula (7) can be prepared by a known 
method, for example, a method described in SYNTHETIC COMMUNICATION. 9(8). 731 to 734 (1979). 
[0041] The use amount of a compound represented by the formula (8) in this reaction is usually from 0.2 to 20.0 mol, 
preferably from 0.5 to 5 mol per 1 mol of a compound of the formula (7). 
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[0042] Examples of a solvent used if necessary in this reaction include aliphatic hydrocarbons such as hexane, 
petroleum ether and the like, aromatlcs such as benzene, toluene, chlorobenzene, anisole and the like, ethers such 
as dioxane, tetrahydrofuran» diethyl ether and the like, nitriles such as acetonitrile, propionithle and the like, esters 
such as ethyl acetate and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1 , 2-dichlo- 

5 roethane and the like, and aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1 ,3-dimethyl-2-imida- 
zolidinone and the like, and mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually 
from 0.1 to 200 ml, preferably from 1 to 20 ml based on 1 g of a compound represented by the formula (7). 
[0043] This reaction may also be conducted In the presence of a base, and examples of the base include hydroxides 
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the 

10 like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, metal 
hydride of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal 
amides such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such 
as sodium carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals 
and alkaline earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated 

15 alkali metals and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like, 
alkoxides of alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide, potasslum-t-butoxide, 
dimethoxy magnesium and the like, and various organic bases such as triethylamine, pyridine and the like. The use 
amount of these bases is usually from 0.1 to 20.0 mol. preferably from 1 to 5.0 mol per 1 mol of carboxylic acid chlorides 
represented by the formula (8). 

20 [0044] The reaction temperature is usually from -70 to 250°C. preferably from 0 to 150°C, and the reaction time is 
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours. 

[0045] Regarding various conditions In this reaction, namely, the use amounts of compounds of the formulae (7) and 

(8), the kind and use amount of a solvent, the kind and use amount of a base, the reaction temperature and the reaction 
time, numerical values within usual ranges and preferable ranges for respective conditions may be appropriately se- 
25 lected and combined. 

[0046] A compound represented by the formula (10) can be prepared by hydrolyzing an ester of a compound rep- 
resented by the formula (9). The hydrolysis method Is not particularly restricted, and there is usually applied a method 
in which an ester is hydrolyzed into a carboxylic acid (for example, Shin Jikken Kagaku Koza, vol. 14, Synthesis and 
Reaction of Organic Compound (II), Maruzen (1977)). 

30 

(Method A): 

[0047] A compound represented by the formula (2) can be prepared by decarboxylating a compound represented 
by the formula (10). 

35 [0048] This reaction can be conducted in a solvent or without solvent. Examples of a solvent used if necessary 
Include alcohols such as methanol, ethanol, propanol, butanol, pentanol and the like, aromatic hydrocarbons such as 
benzene, toluene, xylene and the like, aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1 .3-dime- 
thyl-2Mmidazolidinone and the like, and basic solvents such as pyridine, quinoline and the like, and mixed solvents 
thereof are also used. The use amount of a solvent In this reaction Is usually from 0.1 to 200 ml, preferably from 1 to 

40 20 ml based on 1 g of a compound represented by the general formula (10). 

[0049] This reaction may also be conducted in the presence of a catalyst, and examples of the catalyst include 
mineral acids such as sulfuric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid and the like, 
organic weak acids such as acetic acid, propionic acid and the like, organic strong acids such as p-toluenesulfonic 
acid, methanesutfonic acid and the like, metals such as copper and the like, and metal oxides such as copper oxide 

45 and the like. The use amount of these catalysts Is usually from 0.1 to 100 % by mol. preferably from 1 to 20 % by mol 
based on a compound represented by the formula (10). 

[0050] The reaction temperature of this reaction is usually from 0 to 400**C, preferably from 40 to 250°C, and the 
reaction time is usually from 0.01 to 240 hours, preferably from 0.1 to 72 hours. 

[0051] Regarding various conditions in this reaction, namely, the use amount of a compound represented by the 
50 formula (10), the kind and use amount of a solvent, the kind and use amount of a catalyst, the reaction temperature 
and the reaction time, numerical values within usual ranges and preferable ranges for respective conditions may be 
appropriately selected and combined. 

(Method B) : 

55 



[0052] A compound represented by the formula (2) can also be prepared from a compound represented by the 
fonmula (9) in one step by a known method, for example, a method described In SYNTHESIS, 487(1981). 
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(Method C): 

[0053] A compound represented by the formula (2) can also be prepared by reacting 3-aminothiophene with a car- 
boxylic acid halide represented by the formula (8) under melted condition or in a solvent. Raw materials, 3-aminothi- 
5 ophene can be prepared by a known method, for example, a method described in SYNTHETIC COMMUNICATION, 
25(23). 3729 to 3734(1995). 

[0054] Regarding 3-amlnothiophene, an amino derivative may be reacted in the free fomi intact, and may also be 
reacted in the form of an acidic salt. Examples of the salt used include salts of mineral acids such as hydrochlorides, 
sulfates, hydrobromides, hydroiodides,-phosphates and the like, and organic acids such as acetates, oxalates and the 
10 like. 

[0055] The use amount of a compound represented by the formula (8) is usually from 0.2 to 20.0 mol, preferably 
from 0.5 to 5 mol per 1 mol of 3-aminothiophene. 

[0056] Examples of a solvent used if necessary include aliphatic hydrocarbons such as hexane, petroleum ether and 
the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, ethers such as dioxane, tetrahy- 

15 drofuran, diethyl ether and the like, nitrlles such as acetonitrile, propionltrlle and the like, esters such as ethyl acetate 
and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1 .2-dichloroethane and the like and 
aprotic polar solvents such as dimethylformamide, dimethylsulfoxide, 1 ,3-dimethyl-2-imidazolidinone and the like, and 
mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually from 0.1 to 200 ml, 
preferably from 1 to 20 ml based on 1 g of 3-aminothiophene. 

20 [0057] This reaction may also be conducted in the presence of a base, and examples of the base include hydroxides 
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the 
like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, hydrides 
of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal amides 
such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such as sodium 

25 carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals and alkaline 
earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated alkali metals 
and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like, alkoxides of 
alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide. potassium-t-butoxide, dimethoxy 
magnesium and the like, and various organic bases such as triethylamine, pyridine and the like. The use amount of 

30 these bases is usually from 0.1 to 20.0 mol, preferably from 1 to 5.0 mol per 1 mol of carboxylic acid chlorides repre- 
sented by the formula (8). 

[0058] The reaction temperature is usually from -70 to 250°C, preferably from 0 to 150°C, and the reaction time is 
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours. 

[0059] Regarding various conditions in this reaction, namely, the use amounts of 3-aminothiophene and compounds 
35 represented by the general formula (8), the kind and use amount of a solvent, the kind and use amount of a base, the 
reaction temperature and the reaction time, numerical values within usual ranges and preferable ranges for respective 
conditions may be appropriately selected and combined. 

[0060] Among 3-aminothiophene derivatives represented by the formula (6) which can be obtained by the above- 
described method shown in the reaction formula 1, the following is a novel compound. 

40 



O 



45 




50 

(6a) 



wherein R^ represents a hydrogen atom, carboxyl group or alkoxycarbonyl group having 1 to 6 carbon atoms, and R^ 
55 represents a group represented by any of the following (A1 ) to {A12): 
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wherein R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
represent a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, methyl 
group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of (A9), (A10) or 
(A11), R5 is not a halogen atom. 

[0061] Then, a method for preparing 2-alkyl-3-aminothiophene represented by the formula (5) will be described. 
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Reaction formula 2 
[0062] 




wherein R represents a hydrogen atom, all<yl group or alkoxy group which may be substituted, aromatic or non-aromatic 
hydrocarbon ring which may be substituted, aromatic or non-aromatic heterocyclic ring which may be substituted, each 
of R\ R2, R*^ and R"* independently represents a hydrogen atom or straight or branched alkyi group having 1 to 12 
carbon atoms, and R^ and R2, R3 and R"*, R^ and R^, Ri and R^, R2 and R3 or R2 and R^ may together form a cycloalkyi 
group. 

[0063] A compound represented by the formula (5) can be produced by hydrolyzing a compound represented by the 
formula (1) with an acid or alkali. The hydrolysis method is not particularly restricted, and there is usually applied a 
method in which an amide is hydrolyzed into amine (for example, Shin Jikken Kagaku Koza, vol. 14, Synthesis and 
Reaction of Organic Compound (II), Maruzen (1977)). 

[0064] Then, a method for producing 2-alkyl-3-aminothiophene derivative represented by the general formula (1a) 
will be described. 

Reaction formula 3 

[0065] 



o 




wherein R'' to R"*, R^ are as defined above. 

[0066] A compound represented by the general formula (1a) can be prepared by reacting a compound represented 
by the fonnula (5) with a carboxylic acid halide represented by the formula (8a) under melted condition or in a solvent. 
[0067] The use amount of a compound represented by the formula (8a) is usually from 0.2 to 20.0 mol, preferably 
from 0.5 to 5 mol per 1 mol of a compound represented by the formula (5). 

[0068] Examples of a solvent used if necessary include aliphatic hydrocarbons such as hexane, petroleum ether and 
the like, aromatics such as benzene, toluene, chlorobenzene, anisole and the like, ethers such as dioxane. tetrahy- 
drofuran, diethyl ether and the like, nitrites such as acetonitrile, propionitrile and the like, esters such as ethyl acetate 
and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 1, 2-dichIoroethane and the like and 
aprotic polar solvents such as dimethylformamide. dimethylsulfoxide, 1 ,3-dimethyl-2-imidazolidinone and the like, and 
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mixed solvents thereof are also used. The use amount of a solvent in this reaction is usually from 0.1 to 200 ml, 
preferably from 1 to 20 ml based on 1 g of a compound represented by the formula (5). 

[0069] This reaction may also be conducted in the presence of a base, and examples of the base include hydroxides 
of alkali metals and alkaline earth metals such as sodium hydroxide, potassium hydroxide, calcium hydroxide and the 

5 like, oxides of alkali metals and alkaline earth metals such as calcium oxide, magnesium oxide and the like, hydrides 
of alkali metals and alkaline earth metals such as sodium hydride, calcium hydride and the like, alkali metal amides 
such as lithium amide, sodium amide and the like, carbonates of alkali metals and alkaline earth metals such as sodium 
carbonate, calcium carbonate, magnesium carbonate and the like, hydrogen carbonates of alkali metals and alkaline 
earth metals such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like, alkylated alkali metals 

10 and alkaline earth metals such as methyl lithium, phenyl lithium, methyl magnesium chloride and the like, alkoxides of 
alkali metals and alkaline earth metals such as sodium methoxide, sodium ethoxide, potassium-t-butoxide. dimethoxy 
magnesium and the tike, and various organic bases such as triethylamine. pyridine and the like. The use amount of 
these bases is usually from 0.1 to 20.0 mol, preferably from 1 to 5.0 mol per 1 mot of carboxylic acid chlorides repre- 
sented by the formula (8a). 

15 [0070] The reaction temperature is usually from -70 to 250°C, preferably from 0 to 150°C, and the reaction time Is 
usually from 0.1 to 72 hours, preferably from 0.5 to 24 hours. 

[0071] Regarding various conditions in this reaction, namely, the use amounts of compounds represented by the 
formulae (5) and (8a), the kind and use amount of a solvent, the kind and use amount of a base, the reaction temperature 
and the reaction time, numerical values within usual ranges and preferable ranges for respective conditions may be 
20 appropriately selected and combined. 

EXAMPLE 

[0072] The following examples further specifically illustrate the present invention but do not limit the scope of the 
25 present invention. 

Reference Example 1 

Reaction of 3-aminothiophene with 4-methyl-2-pentanone 

30 

[0073] 0.15 g of p-toluenesulfonic acid monohydrate and 1.61 g(16.1 mmol) of 4-methyl-2-pentanone were charged 
into 5 ml of methylene chloride, cooled to 5°C, then, 0.53 g (5. 35 mmol) of 3-aminothiophene was added dropwise. 
The mixture was stirred for 1 hour at 5^*0 to find no progress of the reaction. Therefore, the reaction temperature was 
raised to 25°C and the mixture was stirred for 1 hour. Since the reaction did not progress at all. stirring under reflux 
35 was conducted to find decomposition of 3-aminothiophene. 

Example 1 

Synthesis of N-{3-(2-methoxycarijonyl)-thienyl}-3-trlfIuoromethyl-1-methylpyrazole-4-carboxamide (compound 1.1) 

40 

[0074] 9.53 g (60.7 mmol) of methyl 3-aminothiophene-2-carboxylate and 9.60 g (121.4 mmol) of pyridine were 
charged into 63 ml of tetrahydrofuran, then the mixture was cooled to 10°C, and to the mixture was added 12.9 g (60.7 
mmol) of 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride dropwise at a temperature of 18**C or lower. After 
stirring the mixture at 25'='C for 3 hours, ethyl acetate was added, and the mixture was washed sequentially with a 5% 

45 aqueous hydrochloric acid solution, saturated aqueous sodium hydrogen carbonate solution and saturated sodium 
chloride solution. After drying over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure, and 
the resultant residue was crystallized out from hexane to obtain 20.1 g of the intended compound as a coloriess crystal 
(yield: 99%). The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride herein used had been obtained by preparing 
ethyl 3-trifluoromethyl-1-methylpyrazole-4-cari30xylate by a method described in DE4231517. then, hydrolyzing it by 

50 an ordinary method and acid-chlorinating the hydrolysate. 

Example 2 

Synthesis of N-{3-(2-carboxy)thienyl}-3-trif1uoromethyl-1-methylpyrazole-4-carboxamide (compound 8.1) 

55 

[0075] 15.6 g (46.8 mmol) of the N-{3-(2-methoxycarbonyl)thienyl}-3-trlfluoromethyl-1-methylpyrazole-4-carboxam- 
ide obtained in Example 1 and 3.74 g (93.7 mmol) of sodium hydroxide were charged into a mixed solvent comprising 
60 ml of methanol. 40 ml of water and 10 ml of dioxane. and the mixture was stirred at 25''C for 5 hours. To this was 
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added 7.8 ml of concentrated hydrochloric acid to control pH at about 4, then, methanol and dioxane were distilled off 
under reduced pressure, and 1 ml of concentrated hydrochloric acid was added to control pH at 1. The deposited 
crystal was filtrated, then, washed with 30 ml of water three times and dried under reduced pressure to obtain 14.7 g 
of the intended compound (yield: 99%). 

5 

Example 3 

Synthesis of N-(3-thienyl)-3-trifluoromethyl-1-methyl-pyra2ole-4-carboxamide (compound 15.1) (Method A) 

10 [0076] 2.0 g (6.27 mmol) of the N-{3-(2-carboxy)thienyl}-3-trifluoromethyl-1 -methylpyrazole-4-carboxamide obtained 
in Example 2 was heated to 215°C without using a solvent, and stirred for 10 minutes in the same condition. It was 
cooled to room temperature to obtain 1.57 g of the intended compound as a brown crystal (yield: 91%) 

Example 4 

15 

Synthesis of N>(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 15.1) (Method C) 

[0077] 65.0 g (0.451 mol) of 3-aminothiophene 1/2 oxalate was charged into 455 ml of tetrahydrofuran, and the 
mixture was cooled to 10°C under nitrogen flow. 74.9 g (0.948 mol) of pyridine and 67.2 g (0.31 6 mol) of 3-trifluorome- 

20 thyl-1-methylpyrazoIe-4-carbonyl chloride were added dropwise sequentially at 18°C, and the mixture was stirred for 
2 hours at 25°C. The reaction solution was discharged into 1500 ml of water, then, tetrahydrofuran was distilled off 
under reduced pressure. The deposited crystal was filtrated, then, washed with 100 ml of water three times and dried 
under reduced pressure to obtain 73.9 g of the intended compound (yield: 85% (based on carbonyl chloride)) as a 
crystal. The 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride herein used had been obtained by producing ethyl 

25 3-trifluoromethyl-1-methylpyrazo!e-4-carboxylate by a method described in DE4231517, then, hydrolyzing it by an or- 
dinary method and acid-chlorinating the hydrolysate. 

Example 5 

30 Synthesis of N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide (compound 15.1) (Method B) 

[0078] 5.0 g (15.0 mmol) of the N-{3-(2-methoxycarbonyl)thienyl}-3-trifluoromethyl-1-methylpyrazole-4-carboxamide 
obtained in Example 1 and 1.91 g (16.5 mmol) of pyridine hydrochloride were charged into 25 ml of pyridine, and the 
mixture was stirred for 42 hours at 120°C. The mixture was cooled to room temperature, then, pyridine was distilled 
35 off under reduced pressure to obtain 12.1 g of an oil. This oil was discharged into 200 ml of water, and the deposited 
crystal was filtrated. This crystal was washed with 10 ml of water three times and dried under reduced pressure to 
obtain 3.88 g of the intended compound (yield: 94%) as a crystal. 

Example 6 

40 

Synthesis of N-[3-{2-(1 ,3-dimethylbutyl)}thienyl]-3-trif!uoromethyl-1 -methylpyrazole-4-carboxamide 

[0079] 20.0 g (72.7 mmol) of the N-(3-thienyl)-3-trifluoromethyl-1-methylpyrazole-4-carboxamide obtained in Exam- 
ple 4, 21.9 g (218.2 mmol) of 4-methyl-2-pentanone and 1.0 g of p-toluenesulfonic acid monohydrate were charged 

^5 into 160 ml of toluene, and the mixture was stirred with heating at 112^C for 8 hours while extracting water producing 
in the reaction out of the system. After cooling to 50°C, the solution was washed with a saturated aqueous sodium 
hydrogen carbonate solution and dried over sodium sulfate. The solvent was distilled off under reduced pressure, then, 
the resulted residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=6/4) to obtain 
24.1 g of a mixture as a coloriess crystal. 

50 [0080] 1.0 g (2.80 mmol) of this mixture and 0.2 g of 5% palladium carbon (Degussa chemical catalyst E106R/W) 
were charged Into 10 ml of methanol, and catalytic reduction was conducted at 25°C for 9 hours at normal pressure. 
The palladium carbon was filtrated, and methanol in the filtrate was distilled off under reduced pressure, then, ethyl 
acetate was added to the residue. After washing with water, the organic layer was dried over anhydrous sodium sulfate, 
and the solvent was distilled off under reduced pressure to obtain 1 .0 g of the intended compound as a coloriess crystal 

55 (yield: 91 %). 

iH-NMR (CDCI3. 5 value. J=Hz): 0.86 (6H, d. J=6.8). 1.25 (3H. d, J=6.8). 1.43-1.64 (3H. m), 3.08 (1H. sext, J=6.8). 
3.99 (3H. s). 7.12 (1H, d. J=5.1), 7.43 (1H. d. J=5.1), 7.53 (1H, brs), 8.05 (1H, s). 
m.p.: 107 to 108*»C 
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Example 7 

Synthesis of N-[3-{2-(1 -methylpropyl)}thlenyl]-3-trlfluoromethyl-1 -methylpyra2ole-4-carboxamide 

5 [0081] The title compound was synthesized in the same manner as in Example 6 except that methyl ethyl ketone 
was used instead of 4-methyl-2-pentanone (yield: 70 %). 

1H-NMR (CDCI3, a value. J=Hz): 0.89 (3H. d, J=7.3). 1.30 (3H, d, J=7.3) , 1.59-1.69 (2H, m). 2.85-2.93 (1H. m). 3.99 
(3H, s), 7.13 (1H. d. J=5.1). 7.46 (1H, d, J=5.1). 7.54 (1H, brs). 8.05 (1H, s). 
m.p.: 112to114°C 

10 

Example 8 

Synthesis of N-{3-(2-cyclohexyl)thienyl}-3-trifluoromethyl-1 -methylpyrazole-4-carboxamide 

15 [0082] The title compound was synthesized in the same manner as in Example 6 except that cyclohexanone was 
used instead of 4-methyl-2-pentanone (yield: 68 %). 

1H-NMR (CDCI3, 5 value, J=Hz): 1.22-1,49 (5H, m), 1.72-1.94 (5H, m), 2.72-2.79 (1H, m). 3.99 (3H, s), 7.10 (1H. d. 
J=5.1), 7.51 (1H, d, J=5.1), 7.60 (1H, brs). 8.06 (1H, s). 
m.p.: 128.7 to 129.5''C 

20 

Reference Example 2 

Synthesis of N-{3-(2-methoxycarbonyl)thlenyl}-benzamide 

25 [0083] 31.4 g (0.200 mol) of methyl 3-aminothiophene-2-carboxylate was charged into 97.2 g of toluene, and the 
mixture was heated to 90°C. 29.5 g (0.21 0 mol) of benzoyl chloride was added dropwise over 20 minutes while keeping 
the reflux temperature, and the mixture was stirred for 4 hours under reflux. After cooling to room temperature, 100 ml 
of toluene was added, and the mixture was washed sequentially with a saturated aqueous sodium hydrogen carbonate 
solution and a saturated sodium chloride solution. The solution was dried over anhydrous magnesium sulfate, then. 

30 the solvent was distilled off under reduced pressure to obtain 52.0 g of the intended compound as a crystal (yield: 1 00%). 
1H-NMR (CDCI3. ppm, J=Hz): 3.94 (3H, s). 7.49-7.61 (5H, m). 8.00-8.05 (2H, m), 8.31 (1H. d. J=5.3) 
m.p.: 101.4 to 102.3X 

Reference Example 3 

35 

Synthesis of N-{3-(2-carboxy)thienyl}-benzamide 

[0084] 50.0 g (0.192 mol) of the N-{3-(2-methoxycarbonyl)thienyl}-benzamide obtained in Reference Example 2 was 
charged Into 300 ml of ethanol. and to this was added dropwise 15.4 g (0.385 mol) of sodium hydroxide dissolved in 

40 150 ml of water. The mixture was stirred for 4 hours at room temperature, then, cooled to 10°C, and 30 ml of concen- 
trated hydrochloric acid was added dropwise to control pH at about 6. Methanol was distilled off under reduced pressure, 
then, 100 ml of water was charged into the resulted residue, and 10 ml of concentrated hydrochloric acid was added 
to control pH at 1 . The deposited crystal was filtrated, and washed with 50 ml of water three times. The resulting crystal 
was dried under reduced pressure to obtain 45.0 g of the intended compound as a colorless crystal (yield: 95%). 

45 iH-NMR (DMSO-dg. ppm, J=Hz): 7.56-7.69 (3H. m), 7.91-7.94 (3H, m). 8.09 (1H, d, J=5.7). 11.2 (1H. brs) 
m.p.: 214.6 to 214.9*^0 

Reference Example 4 

50 Synthesis of N-(3-thienyl)-benzamide (Method A) 

[0085] 30.0 g (12.1 mmol) of the N-{3-(2-carbonyl)thienyl}-benzamide obtained in Reference Example 3 and 1.5 g 
of p-toluenesulfonic acid monohydrate were charged Into 120 ml of 1 .3-dlmethyl-2-imldazolydinone, and the mixture 
was stirred at 1 SO'^C for 27 hours. After cooled to room temperature, the solution was discharged into 1 000 ml of water. 
55 The deposited crystal was filtrated, and washed with 30 ml of water three times. The resulting crystal was dried under 
reduced pressure to obtain 20.8 g of the intended compound as a crystal (yield: 85%). 

IH-NMR (CDCI3. ppm. J=Hz): 7.12-7.14 (1H. m). 7.28-7.29 (1H. m), 7.44-7.58 (3H. m), 7.73 (1H. dd, J=2.9. 0.6). 
7.84-7.88 (2H. m). 8.20 (1H. brs) 
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m.p.: 155.4 to156.2°C 
Example 9 

5 Synthesis of mixture of N-[3-{2-(E)-(4-methyl-2-penten-2-yl)}thienyl]-benzamide, N-[3-{2-(Z)-(4-methyl-2-penten-2-yl)} 
thienyl]-benzamide, and N-[3-{2-(4-methyl-1-penten-2-yl)}thienyl]-benzamide (mixture 115.3) 

[0086] 20.0 g (0.0985 mol) of the N-(3-thienyl)-benzamide obtained in Reference Example 4, 29.6 g (0.296 mol) of 
4-methyl-2-pentanone and 1 .0 g of p-toluenesuifonic acid monohydrate were charged into 200 ml of toluene, and the 
10 mixture was stirred with heating at 111*^0 for 9.5 hours while extracting water producing in the reaction out of the 
system. After cooling to room temperature, the solution was washed with a 1N aqueous sodium hydroxide solution 
and saturated sodium chloride solution sequentially, then, dried over sodium sulfate. The solvent was distilled off under 
reduced pressure, then, the resulted residue was purified by silica gel column chromatography (eluent: hexane:ethyl 
acetate=9:1) to obtain 26.1 g of the intended mixture as a colorless crystal (yield: 93%). 

Example 10 

Synthesis of N-[3-{2-(1,3-dimethylbutyl)}thienyl]-benzamide (compound 114.3) 

20 [0087] 24.0 g (84.2 mmol) of the mixture N-[3-{2-(E)-(4-methyl-2-penten-2-yl)}thienyl]-benzamide, N-[3-{2-(Z)-(4-me- 
thyl-2-penten-2-yl)}thienyl]-benzamide, and N-[3-{2-(4-methyl-1-penten-2-yl)}thienyl]-benzamide obtained in Example 
9, 4.8 g of 5% palladium carbon (Degussa chemical catalyst E106R/W)and 120 ml of methanol were charged into 200 
ml autoclave, purged with nitrogen, then, a hydrogenation reaction was conducted for 11 hours under conditions of a 
temperature of 40°C and a hydrogen pressure of 1.96 MPa. After purging with nitrogen, the catalyst was filtrated off, 

25 and the filtrate was distilled off under reduced pressure to obtain 23.5 g of the intended compound as a colorless crystal 
(yield: 97%). 

Example 11 

30 Synthesis of 3-amino-2-(1 ,3-dlmethylbutyl)thiophene 

[0088] 21 .8 g (76.0 mmol) of the N-[3-{2-(1 ,3-dimethylbutyl)}thienyl]-benzamide obtained in Example 1 0 was charged 
into a mixed solution composed of 100 ml of concentrated hydrochloric acid and 70 ml of acetic acid, and the reaction 
was conducted with heating under reflux at 97°C for 27 hours. After cooling to room temperature, the solution was 

35 neutralized with a 1 0N aqueous sodium hydroxide solution while charging ice. After extracting with ethyl acetate twice, 
the solution was washed with a saturated sodium chloride solution, and dried over magnesium sulfate. The solvent 
was distilled off under reduced pressure to obtain 13.3 g of the intended compound as an oil (yield: 96%). 
1H-NMR (CDCI3, 8 value. J=Hz): 0.89 (3H, d. J=6.6). 0.90 (3H, d. J=6,6), 1.23 (3H. d, J=6.6). 1.35-1.65 (3H. m), 2.95 
(1H. sext. J=6.6), 3.35 (2H, brs). 6.55 (1H, d, J=5.1). 6.95 (1H. d, J=5.1) 

40 Physical condition: oil 

Example 12 

Synthesis of N-[3-{2-(1,3-dimethylbutyl)}thienyl]-3-trifluoromethyl-1-methylpyrazole-4-carboxamjde 

45 

[0089] 0.50 g (2.73 mmol) of the 3-amino-2-(1,3-dimethylbutyl)thiophene obtained in Example 11 and 0.26 g (3.28 
mmol) of pyridine were charged into 3 ml of tetrahydrofuran, and the mixture was cooled to 10°C. 0.64 g (3.00 mmol) 
of 3-trifluoromethyl-1-methylpyrazole-4-carbonyl chloride was added dropwise while keeping the reaction temperature 
under 1 8°C. The mixture was stirred for 2 hours at room temperature, then, discharged into a 5% aqueous hydrochloric 

50 acid solutioiz and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous sodium 
hydrogen carbonate solution and a saturated sodium chloride solution, then, dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduced pressure, then, the resulting residue was crystallized out from hexane to 
obtain 0.93 g of the intended compound as a crystal (yield: 95%). The 3-trifIuoromethyl-1-methylpyrazole-4-carbonyl 
chloride herein used had been obtained by producing ethyl 3-trifluoromethyl-1 -methylpyrazole-4-carboxylate by a meth- 

55 od described in DE4231517. then, hydrolyzing it by an ordinary method and acid-chlorinating the hydrolysate. 

iH-NMR (CDCI3. 5 value. J=Hz): 0.86 (6H. d. J=6.8). 1.25 (3H, d. J=6.8). 1.43-1.64 (3H, m). 3.08 (IH. sext, J=6.8). 
3.99 (3H. s). 7.12 (IH. d, J=5.1). 7.43 (IH. d. J=5.1). 7.53 (1H. brs), 8.05 (1H. s). 
m.p.: 107 to 108°C 
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Reference Example 5 

Synthesis of methyl 3-isopropoxycarbonylaminothiophene-2-carboxylate 

5 [0090] 22.1 g (0.141 mol) of methyl 3-aminothiophene-2-carboxylate was dissolved in 100 ml of ethyl acetate, and 
to this was added 11.7 g (0.148 mol) of pyridine. 18.1 g (0.148 mot) of isopropyl chloroformate was added dropwise 
while cooling with ice over 30 minutes. After completion of the addition, the solution was heated to 60°C and stirred 
with heating for 3 hours. After completion of the reaction, the reaction solution was washed sequentially with a 5% 
aqueous hydrochloric acid solution, saturated aqueous sodium hydrogen carbonate solution and saturated sodium 

10 chloride solution, and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and 
the resulting residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=7/3) to obtain 
30.6 g of the intended compound as a crystal (yield: 85%). The crystal herein obtained was not analyzed and used for 
the next reaction. Reference Example 6 Synthesis of 3-isopropoxycarbonylaminothiophene (Method B) 
[0091] 30.8 g (0.126 mol) of the methyl 3-isopropoxycarbonylaminothiophene-2-carboxylate obtained in Reference 

15 Example 5 and 16.1 g (0.139 mol) of pyridine hydrochloride were charged into 70 ml of pyridine, and the mixture was 
heated to 130°C, and stin-ed with heating for 45 hours. After cooling to room temperature, pyridine was distilled off 
under reduced pressure, and into the resulted residue was charged 300 ml of ethyl acetate. The ethyl acetate layer 
was washed with water, then, dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and 
the resulting residue was purified by silica gel column chromatography (eluent: hexane/ethyl acetate=2/1) to obtain 

20 21 .0 g of the intended compound as a coloriess crystal (yield: 90%). 

^H-NMR (CDCI3, ppm, J=Hz): 1.29 (6H, d. J=6.3). 5.01 (1H, sept. J=6.3), 6.80 (1H, brs), 6.92-6,94 (1H. m), 7.19-7.26 
(2H, m). m.p.: 105.0 to 107.2°C 

Example 13 

25 

Synthesis of mixture of 3-isopropoxycarbonylamino-(2-(E)-(4-methyl-2-penten-2-yl))thiophene, 3-isopropoxycarbonyl- 
amino-{2-(Z)-(4-methyl-2-penten-2-yl)}thiophene, and 3-isopropoxycarbonylamino-{2-(4-methyl-1-penten-2-yl)} 
thiophene (mixture 115.5) 

30 [0092] (15.4 mmol) of the 3-isopropoxycarbonylaminothiophene obtained in Reference Example 6. 4.60 g (46.0 
mmol) of 4-methyl-2-pentanone and 0.14 g of p-toluenesulfonic acid monohydrate were charged into 20 ml of toluene, 
and the mixture was heated under reflux for 7 hours while extracting water producing in the reaction out of the system. 
After cooling to room temperature, the solution was washed with a saturated aqueous sodium hydrogen carbonate 
solution, and dried over sodium sulfate. The solvent was distilled off under reduced pressure, then, the resulting residue 

35 was purified by silica gel column chromatography (e)uent/hexane:ethyl acetate=20/1 ) to obtain 3. 68 g of the intended 
mixture as an oil (yield: 89%). 

Example 14 

<o Synthesis of 3-isopropoxycarbonyl-{2-(1 ,3-dimethylbutyl)}-thiophene (compound 114.5) 

[0093] 2.06 g (7.72 mmol) of the mixture of 3-isopropoxy-carbonylamino-{2-(E)-(4-methyl-2-penten-2-yl)}thlophene, 
3-isopropoxycarbonylamino-{2-(Z)-(4-methyI-2-penten-2-yl)}thiophene, and 3-isopropoxycarbonylamino-{2-(4-me- 
thyl-1-penten-2-yl)}thiophene obtained in Example 13 and 0.41 g of 5% palladium carbon (Degussa chemical catalyst 
45 E106R/W) were charged into 20 ml of methanol, and after nitrogen purge, a hydrogenation reaction was conducted at 
normal pressure under hydrogen atmosphere for 9 hours. After nitrogen purge, the catalyst was filtrated off, and the 
solvent was distilled off under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(eluent: hexane/ethyl acetate=9/1) to obtain 1.61 g of the intended compound as a coloriess crystal (yield: 70%). 

50 Example 15 

Synthesis of 3-amino-2-(1,3-dimethylbutyl)thiophene 

[0094] 1 .24 g (4.61 mmol) of the 3HSopropoxycari3onyl-{2-(1 ,3-dimethylbutyl)}thlophene obtained in Example 14 and 
55 1.36 g (34.0 mmol) of sodium hydroxide were charged into a mixture of 5 ml of methanol, 4 ml of water and 5 ml of 
dloxane, and the mixture was heated under reflux for 8 hours. The solvent was distilled off under reduced pressure, 
then, extracted with diethyl ether twice, and washed with a saturated sodium chloride solution. The solvent was distilled 
off under reduced pressure, and the resulting residue was purified by silica gel column chromatography (eluent: hexane/ 
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ethyl acetate=9/1) to obtain 0.42 g of the intended compound as a brown oil (yield: 50%). 

'•H-NMR (CDCI3, 5 value. J=Hz): 0.89 (3H. d, J=6.6), 0.90 (3H, d, J=6.6). 1.23 (3H. d. J=6.6), 1,35-1.65 (3H, m). 2.96 
(1H, sext. J=6.6). 3.35 (2H, brs). 6.55 (1H, d, J=5.1), 6.95 (1H, d. J=5.1). 
Physical condition: oil 

5 

Example 16 

Synthesis of N-[3-{2-(1 ,3-dimethylbutyl)thienyl}]-3-trifluoromethyl-1-methylpyrazole-4-carboxylic amide 

10 [0095] 0.25 g (1 ,36 mmol) of the 3-amino-2-(1 ,3-dlmethylbutyl) thiophene obtained in Example 1 5 and 0. 1 3 g (1 .64 

mmol) were charged into 3 ml of tetrahydrofuran, and the mixture was cooled to 10°C. 0.32 g (1 .50 mmol) of 3-trlfluor- 
omethyl-1-methylpyrazole-4-carbonyl chloride was added dropwise while keeping the reaction temperature under 
18°C. The mixture was stirred for 2 hours at room temperature, then, discharged Into a 5% aqueous hydrochloric acid 
solution and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous sodium hy- 

15 drogen carbonate solution and a saturated sodium chloride solution, then, dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduced pressure, then, the resulting residue was crystallized out from hexane to 
obtain 0.46 g of the intended compound as a crystal (yield: 94%). The 3-trifluoromethy)-1-methylpyrazole-4-carbonyl 
chloride herein used had been obtained by producing ethyl 3-trifluoromethyl-1-methylpyrazole-4-carboxylate by a meth- 
od described in DE4231517, then, hydrolyzing It by an ordinary method and acid-chlorinating the hydrolysate. 

20 1H-NMR (CDCI3, 6 value. J=Hz): 0.86 (6H. d. J=6.8). 1.25 (3H. d, J=6.8), 1.43-1.64 (3H. m), 3.08 (1H. sext, J=6.8), 
3.99 (3H. s). 7.12 (1H, d. J=5.1), 7.43 (1H. d. J=5.1). 7.53 (1H, brs), 8.05 (1H, s). 
m.p.: 107 to 108°C 

[0096] Examples of a compound of the formula (6a) which Is an intermediate of the present invention are summarized 
in the following Tables 1 . 

25 [0097] In table 1 , a solvent for measurement of NMR is DMSO-dg. when is carboxy group. 



30 




(6a) 

40 Table 1 



Compound No, 


R9 


Ar 


m. p, C'C) 


^H-NMR (270MHz) (CDCI3. 5 
value, J:Hz) 


1.1 


CO2CH3 


A1 (R5=CF3, R7=H) 


144.1-- 144.9 


3.92 (3H,s), 4.03 (3H,s), 7.51 
(1H. d. J=5.6). 7.96 (1H, s), 
8.19(1H.d,J=5,6),10.68(1H, 
brs) 


1.2 


CO2CH3 


A1 (R5=CHF2, R7=H) 






1.3 


CO2CH3 


A1 (R5=CH3. R7=H) 






1.4 


CO2CH3 


A1 (R5=C2H5, R7=H) 






1.5 


CO2CH3 


A1 (R5=F. R7=H) 






1.6 


CO2CH3 


A1 (R5=CI. R7=H) 






1.7 


CO2CH3 


A1 (R5=Br, RJ=H) 






1.8 


CO2CH3 


A1 (R5=|. R7=H) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. (°C) 


'•H-NMR (270MHz) (CDCI3. 5 
value J'H?^ 


5 


2.1 


CO2CH3 


A1 


(R5=CF3, R7=F) 








2.2 


CO2CH3 


A1 


(R5=CHF2, R7=F) 








2.3 


CO2CH3 


A1 


(R5=CH3. R7=F) 








2.4 


COoCHo 


A1 


(R5=C2H5, R7=F) 






10 


2.5 


COoCHo 


A1 


(R5=F, R7=F) 








2.6 


COoCHo 


A1 


(R5=C1, R7=F) 








2.7 


CO2CH3 


A1 


(R5=Br, R7=F) 






15 


2.8 


CO2CH3 


A1 


(R5=|^ r7=F) 








3.1 


COoCH-a 


A1 


(R5=CF3, R7=CI) 








3.2 


COoCHo 


A1 


(R5=CHF2, R7=CI) 








3.3 


COoCHo 


A1 


(R5=CH3. R7=CI) 






20 


3.4 


COoCHo 


A1 


(R5ZZC2H5, R^^iCI) 








3.5 




A1 


(R5=F, R7=CI) 








3.6 


COoCHo 


A1 


(R5=CI. R7=CI) 






25 


3.7 


COoCHo 


A1 


(R5=Br, R7=CI) 








3.8 


COoCHo 


A1 


(R5=|^ R7=Cj) 








4.1 


COoCHo 


A1 


(R5=CF3. R7=Br) 






30 


4.2 


COoCHo 


A1 


(R5=CHF2. R7=Br) 






4 3 


COoCHo 


A1 


(R5=CH3, R7=Br) 








4.4 


COoCHo 


A1 


(R5=C2H5, R7=Br) 








4.5 


COoCHo 


A1 


(R5=F, R7=Br) 






35 


4.6 


COoCHo 


A1 


(R5=C1. R7=Br) 








4.7 


COoCHo 

wv/2^' '3 


A1 


(R5=Br. R7=Br) 








4.8 


COoCHo 


A1 


(R5=|^ R7=Br) 






40 


5.1 


COoCHo 

w>.y2^' '3 


A1 


(R5=CF3, R7=|) 






5 2 


COoCHo 


A1 


(R5=CHF2. R7=I) 








5 3 


COoCHo 


A1 


(R5=CH3, R7=|) 








5 4 


COoCHo 


A1 


(R5=C2H5, R7=|) 






45 


<^ 


COoCHo 


A1 


(R5=F, R7=I) 








5.6 




A1 


(R5=CI, R7=l) 








7 


0^2^^ •'3 


A1 


(R5=Br. R7=l) 






50 




ro^cHo 

ww2^»»3 


A1 


(R5=|, R7=:|) 






R 1 

O. t 


ww2^'^3 


A1 


(R5=CF3. R7=CH3) 








6.2 


COoCHo 


A1 


(R5=CHF2, R^=CH3) 








6.3 


CO2CH3 


A1 


(R5=CH3, R7=CH3) 






55 


6.4 


CO2CH3 


A1 


(R5=C2H5, R7=CH3) 








6.5 


CO2CH3 


A1 


(R5=F, R7=CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rC) 


iH-NMR (270MHz) (CDCI3, 6 
x/aliip .J'H7i 


5 


6.6 


COXHo 


A1 (R5=CI, R7=CH3) 








6.7 


COoCHq 


A1 (R5=Br, R^=CH3) 








5 8 




A1 (R^=l, R^=CH3) 








7.1 


COoCHo 


A1 (R5=CF3, R7=0CH3) 






10 


7 2 




A1 (R5=CHFo R^=OCHo) 








7 3 


COoCHo 


A1 fR5=CH'> R^=OCH'j) 








7 4 

» .■t 




A1 fR5=CoHc R^=OCHo) 






15 


7.5 


COoCHo 


A1 (R5=F R7=0CHo) 








7.6 


CO2CH3 


A1 (R5=CI, R7=0CH3) 








7.7 


CO2CH3 


A1 (R5=Br, R7=0CH3) 








7.8 


CO2CH3 


A1 (R5=I. R7=0CH3) 






20 


8.1 


CO2H 


A1 (R5=CF3. R7=H 


221.6-222 


4.03 {3H, s). 7.53 (1H.d, 
J=5.6). 8.09 (1H.S), 8.13 (1H. 
d, J=5.6) 




8 2 


CO2H 


A1 fR5=CHFn R7=:H^ 






25 


8 3 


CO2H 


A1 fR5=CHo R7=H^ 








8 4 


CO2H 


A1 fR5=CoHi= R7=H) 

# 1 1 ll » IC| l» ' / 








8 5 




A1 fR5=F R7=H) 






30 


8 6 


CO2H 


A1 fR5=CI R7=H) 








8.7 


CO2H 


A1 fR5=Br R^=H^ 








8 8 


CO2H 


A1 rR5=l R7=H) 








9 1 


ww2ri 


A1 ^R5=CF« R7=F^ 






35 






A1 rR5=CHFo R7=F^ 








Q 3 




A1 fR5=CHo R7=F^ 








9.4 


C02H 


A1 fR5=CoHc R7=F) 






40 




COoH 


A1 ^R5=F R7=F^ 










COoH 
Vi/Vi/2' ' 


A1 rR5=CI R^=F) 








9 7 


CO2H 


A1 ^R5=Rr R7=F^ 






45 


d 8 


COoH 


A1 ^R5=| R7=F^ 






in 1 

1 w. 1 




A1 fR5=CFo R7=Ch 












A1 fR5=CHF« R7=Ch 
r\ \ ^ix — 0111 2» rv 








in 3 


won 


A1 ^R5=nH« R7=:nh 






50 


in 4 




A1 ^R5=r^H, R7=rh 
/A 1 •"w2nc, r\ •^\^\f 












A1 /r5=f R7=rn 

MI \ix — r, r\ — oiy 








10.6 


CO2H 


A1 (R5=CI. R7=CI) 






55 


10.7 


CO2H 


A1 (R5=Br. R7=CI) 






10.8 


CO2H 


A1 (RSiil, R73CI) 








11.1 


CO2H 


A1 (R5=CF3. R7=Br) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MHz) (CDCI3. 8 


5 


11.2 


CO2H 


A1 (R5=CHF2, R^=Br) 








11.3 


CO2H 


A1 fR5=CHo R^=Bh 








11.4 


CO2H 


A1 (R5=C2H5, R^=Br) 








11 .5 


CO2H 


A1 fR5=F R7=Bh 






10 


11.6 


CO2H 


A1 fR5=CI R^=BM 








11.7 


CO2H 


A1 (R5=Br R7=Bh 








11.8 


CO2H 


A1 (R^=l, R7=Br) 






15 


12.1 


CO2H 


A1 fR5=CFo R7=n 








12 2 


COoH 


A1 fR5=CHFo R7=n 








12 3 


CO2H 


A1 fR5=CHo R7=h 






20 


12.4 


CO2H 


A1 fR5=CnH= R7=:h 






12.5 


CO2H 


A1 (R^=F, R''=l) 








12.6 


CO2H 


A1 fR5=CI R7=n 








12.7 


CO2H 


A1 (R5=Br R^=n 






25 


12.8 


CO2H 


A1 fR5=l R7=h 








13.1 


CO2H 


A1 (R5=CFo R7=CHo) 








13 2 


CO2H 


A1 fR5=CHFn R7=CHo^ 






30 


13.3 


CO2H 


A1 ^R5=CHo R7=CHo^ 

/ \ 1 II * 1 1^1 i> vyi 13/ 






13 4 


CO2H 


A1 ^R5=CoHc R7=CHo^ 








13.5 


CO2H 


A1 ^R5=F R7=CHo^ 








13.6 


CO2H 


A1 ^R5=CI R7=CHo^ 






35 


13.7 


CO2H 


A1 fR5=Br R7=CHo^ 
t \ 1 11^ ii^i ) 1 « 








13.8 


CO2H 


A1 fR5=l R7=CHo^ 








14.1 


CO2H 


A1 fR5=CFo R7=OCHo^ 






40 


14 2 


CO2H 


A1 fR5=CHFo R7=OCHn> 

#» 1 ^1^ Vy 1 II Q| 1 A 13/ 






14 3 


nn«H 

Vi/\-/2'' 










14 4 


wW2' ' 










14 5 




A1 fR5=F R7=0CH^^ 






45 


14,6 


CO2H 


A1 (R5=CI, R7=0CH3) 








14.7 


CO2H 


A1 (R5=Br, R7=0CH3) 








14.8 


CO2H 


A1 (R5=1. R7=0CH3) 






50 


15.1 


H 


A1 (R5=CF3, R7=H) 


158.3-158.9 


3.98 (3H.S), 7.03 (1H. dd. 
J=5.2, 1.3), 7.26 (1H, dd. 
J=5.2.3.3). 7.65 (1H. dd. 
J=3.3. 1.3). 8.00 (IH.s). 8.01 
MH brs) 


55 


15.2 


H 


A1 (R5=CHF2, R^=H) 








15.3 


H 


A1 (R5=CH3, R7=H) 








15.4 


H 


A1 (R5=C2H5. R7=H) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. 


1H-NMR {270MHz) (CDCI3. 8 
value J*Hz^ 


5 


15.5 


H 


A1 


(R5=:p^ R7=H) 








15.6 


H 


A1 


(R5=CI. R7=H) 








15.7 


H 


A1 


(R5=Br, R7=H) 








15.8 


H 


A1 


(R5=:i, R7=H) 






10 


16.1 


H 


A1 


(R5=CF3, R7=F) 








16.2 


H 


A1 


(R5=CHF2. R7=F) 








16.3 


H 


A1 


(R5=CH3, R7=F) 






15 


16.4 


H 


A1 


(RSrrCgHg. R7=F) 








16.5 


H 


A1 


(R5=F. R7=F) 








16.6 


H 


A1 


(R5=CI, R7=F) 






20 


16.7 


H 


A1 


(R5=Br, R7=F) 






16.8 


H 


A1 


(R5=|^ R7=F) 








17.1 


H 


A1 


(R5=CF3. R7=CI) 








17.2 


H 


A1 


(R5=CHF2. R7=CI) 






25 


17.3 


H 


A1 


(R5=CH3, R7=CI) 








17.4 


H 


A1 


(R5=C2H5. R7=CI) 








17.5 


H 


A1 


(R5=F, R7=CI) 






30 


17.6 


H 


A1 


(R5=CI. R7=CI) 






17.7 


H 


A1 


(R5=Br, R7=CI) 








17.8 


H 


A1 


(R5=|^ R7=CI) 








18.1 


H 


A1 


(R5=CF3, R7=Br) 






35 


18.2 


H 


A1 


(R5=CHF2, R7=Br) 








18.3 


H 


A1 


(R5=CH3. R7=Br) 








18.4 


H 


A1 


(R5=C2H5, R7=Br) 






40 


18.5 


H 


A1 


(R5=F. R7=Br) 






18.6 


H 


A1 


(R5=CI, R7=Br) 








18.7 


H 


A1 


(R5=Br, R7=Br) 








18.8 


H 


A1 


(R5=|^ R7=Br) 






45 


19.1 


H 


A1 


(R5=CF3. R7=l) 








19.2 


H 


A1 


(R5=CHF2. R7=I) 








19.3 


H 


A1 


(R5=CH3, R7=|) 






50 


19.4 


H 


A1 


(R5=C2H5. R7=|) 






19.5 


H 


A1 


(R5=F, R7=|) 








19.6 


H 


A1 


(R5=CI. R7=I) 








19.7 


H 


A1 


(R5=Br, R7=|) 






55 


19.8 


H 


A1 


(R5=|^ r7=|) 








20.1 


H 


A1 


(R5=CF3. R7=CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MH2) (CDCI3. 5 

vciiuCi w.n^y 


5 


20 2 


H 


A1 (R5=CHFo R^=CHo) 










H 


A1 fR5=CHo R7=CHo^ 

r \ 1 ^» '3» 3/ 








20 4 


H 


A1 fR5=CoHc R7=CH'») 








20 5 


H 


A1 fR5=F R7=CH'j) 

# \ 1 II A 1 1 1 \ x^i 






10 


20.6 


H 


A1 (R5=CI R7=CHo) 








20 7 


H 


A1 (R5=Br R^=CH'j) 








20 8 


H 


A1 ^R5=I R7=CHo^ 






15 


21 1 


H 


A1 ^R5=CFo R7=OCHo^ 

ry 1 \r\ wi 3» s^wi '3/ 








21 2 


H 


A1 fR5=:CHFo R7=OCHo^ 








21 


H 

n 


A1 fR5=CH*, R7=OCHo1 








21 d 


H 

n 


A1 rR5=C*»H.. R7=OCHo^ 






20 


21 '5 


|-| 


A1 {R^=f R7=OCHo^ 








21 6 


H 


A1 ^R5=CI R7=0CH*^ 








21 7 


H 


A1 ^R5=Br R7=0CH^^ 

ry 1 \r\ ui 1 lA wi 13/ 






25 


21 8 


H 

n 


A1 ^R5=I R7=OCHo^ 
^1 ^r\ r\ — w/ri3/ 








22 1 




A2 ^R5=CF^ R6=H^ 








22 2 










30 


22 




A2 ^R5=PHo R6=H^ 






22 4 




A2 fR5=C«H^ R6=H^ 








22 5 




A2 ^R5=F R6=H^ 








22 fi 


w wo^' '3 


A2 rR5=CI R6=H^ 






35 


22.7 


Vyv^Owl 13 


A2 ^R5=Rr R6r:H^ 








22 ft 




A2 ^R5=| R6=;H^ 








23.1 


CO2CH3 


A2 (R5=CF3, R6=CH3) 






40 


23.2 


CO2CH3 


A2 (R5=CHF2, R^=CH3) 






23.3 


CO2CH3 


A2 (R5=CH3. R6=CH3) 






45 


23.4 


CO2CH3 


A2 (R5=C2H5, R6=CH3) 


107.1-109.4 


1.35 (3H. t, J=7,6), 2.73 (3H, 
s). 3.18 (2H, q, J=7. 6), 3.93 
(3H,s), 7.52 (1H, d. J=5.0), 
8.19{1H,d. J=5.0),10.7 (1H, 
brs^ 




2'^ S 




A2 ^R5=F R6=PH«^ 








^o.u 




A9 ^R5=PI R6=PM^^ 






SO 




\-/V-/2'^''3 


A9 ^R5=Rr R6=PH^^ 








9*^ ft 




A2 ^R5-| P6-PH^^ 
rSZ. ^rx — 1, rx — 0113/ 








24.1 


COoCHo 


A2 ^R5=CFo R6=CF'.^ 






55 


24.2 


CO2CH3 


A2(R5=CHF2. R®=CF3) 








24.3 


CO2CH3 


A2 (R5=CH3, R6=CF3) 








24.4 


CO2CH3 


A2 (R5=C2H5. R6=CF3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. eC) 


1H-NMR (270MHz) (CDCI3, 5 

VCIIUWi W.I 1^1 


5 


24.5 


CO2CH3 


A2 (R5=F, R^=CF3) 








24.6 


COoCHo 


A2 (R5=CI, R^=CF3) 








24.7 


CO2CH3 


A2 (R5=Br, R6=CH3) 








24.8 


COoCHo 


A2 (R5=I R6=CFq) 






10 


25.1 


COoCHo 


A2 (R5=CF'> R6=F) 








25.2 


COoCHa 


A2 {R5=CHFo R6=F) 








25.3 


COoCHa 


A2 fR5=CHQ R6=F) 






15 


25.4 


COoCHo 


A2 fR5=CoHc R6=F) 








25.5 


COoCHo 


A2 (R5=F. R6=F) 








25,6 


COoCHo 


A2 fR5=CI R6=F) 






20 


25.7 


COoCHo 


A2 (RS=Br R^=F) 






25.8 


COnCHo 


A2 (R^=\ R^=F) 








26.1 


COoCHq 


A2 (R5=CFo R6=CI) 








26.2 




A2 fR5=CHFo R6=Cn 






25 


26.3 


COoCHo 


A2 fR5=CHo R6=Ch 








26.4 


'3 


A2 fR5=CoHc R6=Cn 








26.5 


COoCHq 


A2 (R5=F R6=CI) 






30 


26.6 


COoCHo 


A2 (R5=CI R^=CI) 






26.7 


COnCHo 


A2 ^R5=Br R6=Ch 








26.8 


COoCHo 

Vi/\.y2^' '3 


A2 fR5=| R6=cn 








27 1 


CO^CHo 


A2 ^R5=CFo R6=Rh 






35 


27.2 


v^\.y2^' '3 


A2 fR5=CHFo R6=Bh 








27.3 


COoCHo 


A2 fR5=CHQ R6=Br) 








27.4 


COoCHo 


A2 fR5=CoHi: R^=Br) 






40 


27.5 


COoCHo 

w^/2^' '3 


A2 (R5=F R6=Brt 






27.6 


w\^2^' '3 


A2 fR5=CI R6=Brt 








27 J 




A2 fR5=Br R6=Bh 








27 8 


wvy2^* '3 


A1 ^R5=I R6=Br) 






45 


28.1 


v./v./2^' '3 


A2 fR5=CFo R6=n 

fXX— I 1 \ V-*' 1 Q 1 1 \ 1 / 








28 2 


wV./2V^ri3 


A2 rR5=CHFo R6=:h 








28 3 


Vi/vy2'^' '3 


A2 ^R5=CHo R6=h 






50 


28 4 




A2 rR5=C«Hir R6=h 
^2 5* / 






28 5 


ww2^''3 


A2 fR5=F R6=n 








28.6 


COoCHo 


A2 (R5=CI, R6=I) 








28.7 


CO2CH3 


A2 (R5=Br, R6=I) 






55 


28.8 


CO2CH3 


A2 (R5=l. R6=|) 








29.1 


CO2CH3 


A2 (R5=CF3, R6=OCH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rC) 


^H-NMR (270MHz} (CDCI3. 5 
Vdiue, sj.n^) 


5 






A9 ^R5=CHFo R6=OCHo1 
























A2 fR5=CoHir R6=OCHo^ 












A2 ^R5=F R6=OCHo^ 






10 


























9Q ft 




A2 ^R5=| R6=orHo^ 






15 


'^n 1 

OU« 1 




A9 ^R5=PF« R6=NH«^ 










0^2^ '"3 


A9 fR5=PHF« R6=NH«^ 








ou.o 


pn PH* 


A9 ^R5=PH« R6=NH«^ 










pn PH« 


A9 /R5=P^H^ R6=MH«^ 






20 




pn«pn« 

wV,/2*^rl2 


A9 ^R5=F R6=MH^\ 








ou.u 


w ■'3 










ou. / 




A9 /R5=Rr R6=MH»^ 






25 


ou.o 












'^1 1 

Ol .1 


pn kl 


A9 ^R5=rp^ r6=U\ 








'^1 9 


pn w 


A9 ^RS-PMP R6-U\ 






30 


O 1 .o 




A9 /'R5=PH« R6=H^ 






O 1 .H 


PO H 


A9 ^R5=r^H R6=:H^ 








O 1 


PO H 


A9 /R5=F R6=:H^ 








O 1 .o 


PO^H 
0^2'' 


A9 ^R5=PI R6=H^ 






35 


'^1 7 
O 1 . r 


PO l-l 


— Di, r\ tt) 








'^1 ft 
0 1 .0 


PO H 


A9 /R5— 1 R6— 








^^9 1 
O^. 1 


PO M 








40 


*^9 9 


PO H 


AO /R5-PMP R6-PI-1 \ 






'^9 
O^.O 


PO l-l 


A9 ^R5-0H R6-n|-| \ 








•^9 A 


PO-H 


A9 ^R5=P^H^ R6=PH-^ 








•^9 




A9 ^R5=F R6=PI-I-\ 






45 


•^9 R 


PO H 


A9 /R5-PI R6— PH \ 










PO M 


A9 ^R5— Rr r6— pU \ 








ft 

Oil.O 


r*o M 


A9 /R5— 1 P6— PH ^ 






50 


00.1 


PO u 


AO /r5— PC p6— PC \ 






00. z 


PO M 


AO /r5— PUC r6— PC \ 








33 3 




A2 ^R5=PHo R6=PFo^ 








33.4 


C02H 


A2 {R5=C2H5, R6=CF3) 






55 


33.5 


C02H 


A2 (R5=F, R6=CF3) 








33.6 


C02H 


A2 (R5=CI, R6=CF3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. 


iH-NMR (270MHz) (CDCI3, 5 


5 






A2 fR5=Br R6=CHo^ 








oo.o 




r\£. \r\ ~i, r\ ~wi 








0*T. 1 


o worn 


A2 fR5=CFo R6=F^ 










PO^H 


A9 ^R5=PHF« R6=F^ 






10 


0*f .0 




A9 ^R5=PI-I^ R6=F^ 








'XA A 


pn H 


A9 ^R5=P^H^ R6=:P^ 










PO^H 


A9 ^R5=P R6=p\ 






15 




pn«H 


A9 ^R5=:P| R6=;F) 








*^ 7 


PO^H 
w v-/2'» 


A9 ^R5=Rr R6=F^ 








ft 


CO«H 

w\-/2rl 


A9 fR5=l R6=F^ 






20 














pn H 


A9 ^R5-PWF^ R6-Ph 










PO^H 
v./v^2r' 


A9 ^R5=PH- R6=Ph 










PO-H 


A9 ^R5=P«H- R6=Ph 






25 




pr)«H 

vW2n 


A9 ^R5=F R6=PI\ 








'V^ ft 


pn«n 

WW 2'' 


A9 fR5=p| R6=ph 










w W2ri 


A9 rR5=Rr R6=P|\ 






30 


'^R ft 


pn«H 

0^2'' 


A9 ^R5=| R6=PJ\ 






OD. 1 


PO^H 


A9 ^R5=PF- R6=Rr^ 








'^R 9 




A9 ^R5-PUF R6-Rr^ 








'^R 
OO.O 


pn^M 


A9 ^R5-PH- R6=Rr^ 






35 


'^R A 


CCi H 
ov-^2'' 


A9 ^R5-P U R6-Rr\ 








'^R 


PO H 


A9 ^R5=F R6=Rr\ 








'^R R 




A9 ^R5=PI R6=Rr\ 






40 


'^R 7 
OO. r 




A9 ^R5=:Rr R6::Rr^ 






'^R ft 
OD.O 


PO M 


A1 ^R5-I R6-Rr\ 








*^7 1 
Or . 1 




AO ^R5=PF- R6=|\ 








•^7 9 
Or 


pn w 


A9 /R5-PUP R6=|\ 






45 


Or .0 


PO w 


A9 /R5— PM r6— l\ 








Of 


pn^H 

01-^2'' 


A9 ^R5-P U P6-|\ 
r\£. \r\ —\^2"5t r\ 1/ 








Or .9 


pn H 


A9 /R5-P r6-I\ 






50 


"^7 R 
Or .D 


pn H 


A9 /P5-PI p6— n 






•^7 7 
Or ./ 


pn H 


M^ — Dl, r\ — 1/ 








'^7 ft 
or .o 




A9 ^R5=| R6=n 
M£ ~i, rx 1/ 








38.1 


CO2H 


A2 (R5=CF3. R6=0CH3) 






55 


38.2 


CO2H 


A2 (R5=CHF2, R6=0CH3) 








38.3 


CO2H 


A2 (R5=CH3, R6=OCH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rC) 


1H-NMR (270MHz) (CDCI3. 8 
value J*H2^ 


5 


38.4 


CO2H 


A2 fR5=CoHc R6=OCHo) 








38.5 


CO2H 


A2 (R^=f R6=0CH'>) 








38.6 


CO2H 


A2 (R5=CI, R^=0CH3) 








38.7 


CO2H 


A2 (R5=Br R6=0CHo) 






10 


38.8 


CO2H 


A2 fR5=| R6=0CHq) 








39.1 


CO2H 


A2 fR5=CF'j R6=NHo) 








39.2 


CO2H 


A2 fR5=CHFo R6=NHr») 






15 


39.3 


CO2H 


A2 (R5=CHi R6=NHo) 








39.4 


CO2H 


A2 fR5=CoHi: R6=NHo) 








39.5 


CO2H 


A2 (R5=F R6=NHo) 








39.6 


CO2H 


A2 (R5=CI R^=NHo> 






20 


39.7 


CO2H 


A2 (R5=Br R6=NHo) 








39.8 


CO2H 


A2 fR5=l R6=NHo) 








40 1 


H 


A2 fR5=CFo R6=H^ 






25 


40 2 


H 


A2 ^R5=CHFo R6=H^ 








40 3 


H 


A2 ^R5=CHo R6=H^ 

#vt \r\ wi I'll lA ' '/ 








40 4 


H 


A2 ^R5=CnHc R6=H^ 






30 


40,5 


H 


A2 ^R5=F R6=H^ 






40.6 


H 


A2 fR5=CI RP=H) 








40.7 


H 


A2 fR5=Br R6=H^ 








40.8 


H 


A2 ^R5=| R6=:H^ 






35 


41.1 


H 


A2 (R5=CF3. R6=CH3) 








41.2 


H 


A2 (R5=CHF2. R^=CH3) 








41.3 


H 


A2 (R5=CH3. R6=CH3) 






40 


41.4 


H 


A2 (R5=C2H5, R6=CH3) 


119.6-121.1 


1.34 (3H, t, J=7.3), 2.71 (3H, 
s). 3.10 (2H, q, J=7.3), 7.05 
(1H,dd.J=5.3. 1.3). 7.26-7.29 
(IH.m). 7.62(1H,dd, J=3.3, 
13) 7 66 flH brs) 


45 


41 5 


H 


A2 fR5=:F R6=CHo^ 








41 R 


f-l 


A2 ^R5=CI R6=:CH^^ 








41 7 


H 

n 










41 ft 


H 

n 


A2 fR5=| R6=CH^^ 






50 


49 1 


U 

n 


A9 ^R5=rF^ R6=nF«^ 
/A^ — Or 3, r\ — 3/ 








49 9 


U 

n 










42.3 


H 


A2 (R5=CH3, R6=CF3) 






55 


42.4 


H 


A2 (R5=C2H5. R6=CF3) 








42.5 


H 


A2 (R5=F, R6=CF3) 








42.6 


H 


A2 (R5=CI. R6=CF3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rc) 


1H-NMR (270MHz) (CDCI3. 8 

wohip J'Hzi 


5 


42.7 


H 


A2 (R5=Br, R6=CH3) 








42.8 


H 


A2 (R5=| R6=CFo) 








43.1 


H 


A2 fR5=CF'j R6=F) 








43.2 


H 


A2 (R5=CHFo R6=F) 






10 


43.3 


H 


A2 (R5=CHo R6=F) 








43.4 


H 


A2 (R5=CoHc R!°=F) 

r^c \i\ '5' / 








43.5 


H 


A2 (R5=F R6=F) 






15 


43.6 


H 


A2 (R5=CI R6=F) 








43.7 


H 


A2 (R5=Br R6=F) 








43 8 


H 


A2 fR5=l R6=F) 






20 


44 1 


H 


A2 rR5=:CF« R6=Ch 






44 2 


H 


A2 ('R5=CHFo R6=Ch 








44 3 


H 


A2 rR5=CH-» R6=Ch 
/»^ \' * '3' ^ / 








44.4 


H 


A2 ^R5=CoHc R6=Ch 






25 


44.5 


H 


AO (R5=P R6=Ch 








44.6 


H 


A2 fRS=CI R6=C1^ 








44.7 


H 


A2 fR5=Br R6=CI^ 






30 


44.8 


H 


A2 fR5=| R6=cn 






45 1 


H 


A2 fR5=CFo R6=Bh 








45.2 


H 


A2 fR5=CHFo R6=Bh 








45.3 


H 


A2 fR5=CHo R6=Br) 






35 


45 4 


H 


A2 fR5=CoHrr R6=Bh 

/ V ^ ^/Ql IK* 1 ^ ^1 / 








45 5 


H 


A2 (R^=F R6=Bh 








45 6 


H 


A2 (R5=CI R6=Bh 






40 


45 7 


H 


A2 /RS=Br R6=Bh 






45 8 


H 


A1 rR5=r| R6=Br^ 








46 1 


COM 


A2 fR5=CF** R6=h 








46 7 


COM 


A2 fR5=CHF« R6=h 

"Will Of r\ i/ 






45 














46 4 


COM 


A2 ^R5=C*,Hir R6=h 








46 5 




A2 rRS=F R6=h 






50 


46 6 


w won 


A2 ^R5=CI R6=h 






A6 7 


COM 










46.8 


CO2H 


A2 (R^=\ R6=n 








47.1 


H 


A2 (R5=CF3, R6=OCH3) 






55 


47.2 


H 


A2 (R5=CHF2. R6=0CH3) 








47.3 


H 


A2 (R5=CH3, R6=0CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rc) 


1H-NMR (270MHz) (CDCI3, 5 
vaiue, j.nzj 


5 


*+/.*+ 


n 


A9 ^R5=:p«Hr R6=OCHo^ 

r\/L \t\ ^2 5' Wwl 13^ 










u 

n 












U 

n 


A9 ^R5=P| R6=nPH**^ 










H 


A2 ^R5=Rr R6=0CH^^ 






10 


A7 ft 


n 


A2 <'R5=| R6=nCHo^ 








*tO. \ 


U 

n 


A9 rR5=pF« R6=MH«\ 










u 
n 








15 


Ati *^ 


u 
n 


A9 ^R5=:PH>. R6=MH^\ 








AR A 


u 

n 


A9 ^R5=P«H.- R6=NIH«^ 








HO.O 


u 

n 








20 


4fi ft 


u 

n 


A7 ^R5=P| R6=NH»^ 






AR 7 


n 


A9 /R5=Rr R6=MH«'1 








48.8 


H 


A2 (R5=I, R6=NH2) 








49.1 


CO2CH3 


A3 (R5=CF3. R8=H) 






25 


49.2 


CO2CH3 


A3 (R5=CHF2. R8=H) 






30 


49.3 


CO2CH3 


A3 (R5=CH3. R8=H) 


135.3-136.2 


2.68 (3H,s).3.92 (3H.s),6.72 
(1H d J=2 3) 7 31 (1H d 
J=2.3). 7.50 (1H.d, J=5.3). 
8.23(1H.d.J=5.3).10.70(1H. 

Vto) 




AQ A 




A*^ ^R5=P^H- R8=:H^ 
MO ^rx ^2 5' '^z 








AQ R 




A*^ ^R5=F R8=H\ 






35 


4Q ft 


0W2v^nQ 


A*^ ^R5=PI R8=U\ 








4Q 7 


pn PH 


^R5=Rr R8=H^ 








AQ ft 


Pr> PH 


MO \r\ — 1| t\^—ri) 








1 


pn PH 


A'\ ^R5-pp R8-pH*^ 






40 




pn PH 


A'^ ^R5-PHF R8-PH ^ 
MO ^rx — onr2» ix — 0113/ 










pn^pH- 


A*^ /R5=PH« R8=PH-\ 








A 


Pn^PH- 


A'^ /R5-P.H- R8=PH-.^ 






45 




pn PH 


A*^ /R5-P R8-PH ^ 
MO — r, r\ — *^n3^ 








f^O ft 


pn PH 


A*^ /R5-PI R8-PH ^ 
MO — 01, rx — V./n3; 








'^n 7 

OU. / 


pn PH 


A*^ ^R5-Rr R8-PH ^ 
MO ^rv — Dl, rx — \^n3y 








ou.o 


pn PH 


A'^ /D5— 1 R8— PH \ 






50 


R'i 1 
01 .1 


r*o OH 


AQ /D5— PC D8— PH PH \ 

Ao ^K*'— Ur3, K"— Lfn2^n3^ 








'^1 9 


pn PH 


AO /p5— PHP R8— PH PH \ 








51.3 




A'\ ^R5=PH^ R8=PH^PH«\ 
yrx 0113, rx 0112^113^ 






55 


51.4 


C02CH3 


A3 (R5=C2H5, R8=CH2CH3) 








51.5 


C02CH3 


A3 (R5=F. R8=CH2CH3) 








51.6 


C02CH3 


A3 {R5=CI, R8=CH2CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rc) 


^H-NMR (270MHz) (CDCI3. 6 

ValllP .J'H71 


5 


51.7 


CO2CH3 


A3 (R5=Br, RQ=CH2CH3) 








51.8 


CO2CH3 


A3 (R5=I, R8=CH2CH3) 








52.1 




A3 (R5=CFo R8=F) 








52.2 


COoCHo 


A3 fR5=CHFo RQ=F) 






10 


52.3 


COoCHo 


A3 (R5=CH3, RS=F) 








52.4 




A3 (R5=CoHc RS=F) 








52.5 




A3 (RS=F, R®=F) 






15 


52.6 


COoCHq 


A3(R5=CI R^=F) 








52.7 


COoCHq 


A3{R5=Br R8=F) 








52.8 




A3 (R5=I RS=F) 






20 


53.1 




A3 fR5=CFo R8=Cn 






53.2 


COoCHo 


A3 fR5=CHFo R®=Cn 








53.3 


COoCHo 


A3 fR5=CH'» RS=Ch 








53.4 




A3 (RSsCoHc R8=Cn 






25 


53.5 


COoCHq 


A3 (R5=F R8=CI) 








53.6 


COoCHo 


A3 (R5=CI, RQ=CI) 








53.7 


COoCHo 


A3 (RS=Br, RQ=CI) 






30 


53.8 


COoCHo 


A3 (R^=l, R^=CI) 






54.1 


COoCHo 

Vi/Vi^ov^i 13 


A3 fR5=CFo RS=Bh 








54 2 


COoCHo 

wVyOwl 13 


A3 ^R5=CHFo R8=Bh 








54.3 


COoCHo 


A3 (R5=CH3, RQ=Br) 






35 


54.4 


COoCHo 


A3 fR5=CoHc RQ=Bh 








54.5 


COoCHo 


A3 (R^=F, R8=Br) 








54.6 


COoCHo 


A3 ^R5=CI R8=Bh 






40 


54.7 


COoCHo 

wv.^ov/1 10 


A3 fR^^Br R8=Br) 






54.8 


COoCHo 


A3 fR5=l R^=Bh 








55.1 


COoCHo 


A3 fR5=CFo R8=n 








55.2 


COoCHo 


A3 ^R5=CHFo R8=h 

t 1 A II 0| 1 » if 






45 


55 3 


COoCHo 


A3 ^R5=CHo R8=h 








55.4 


COoCHo 


A3 fR5=CoHc R8=h 








55.5 




A3 fRS=F R8=n 






50 


55.6 


COoCHo 


A3 fR5=CI R8=h 






55.7 


COoCHo 


A3 fR5=:Rr R8=h 








55.8 


COoCHo 


A3 (R5=|, R8=|) 








56.1 


CO2H 


A3 (R5=CF3. R8=H) 






55 


56.2 


CO2H 


A3 (R5=CHF2, R8=H) 








56.3 


CO2H 


A3 (R5=CH3, RS=H) 







EP 1 036 793 B1 



Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. (°C) 


1H-NMR (270MH2) (CDCI3, 6 
Value, j.nzj 


5 






A3 ^R5=CoHir R8=H^ 












A3 fR5=F R8=H^ 












A3 rR5=CI R8=H^ 








7 




A3 ^R5=Rr R8=H^ 






10 






A3 fR5=| R8=H^ 








1 
. 1 




A3 rR5=pF« R8=PH«^ 












A3 ^R5=PHF^ R8=:PM^\ 






15 






A3 ^R5=PH« R8=PH«^ 








Or .*r 


o Won 


A3 ^R5=P«Hi^ R8=PHo^ 








S7 




A3 ^R5=F R8=CH«^ 
MO \r\ —1, r\ wiig^ 






20 


(^7 R 




A3 ^R5=PI R8=PH«^ 






*;7 7 




A3 /R5=Rr R8=PM«^ 








^7 ft 
□ / .o 


cn 1-1 


A3 /'R5-I R8-pU| \ 








(^A 1 

90. 1 


pn-.n 


A3 ^R6=PF« R8=:pU„pU.\ 






25 




CHM 
WW 211 


A3 ^R5=PHF« R8=PH*PH-^ 
r\o — will 2i r\ — Vi/n2wri3^ 










ww2rl 












WW 2'' 


A3 ^R5=P„H^ R8=PH«CH«^ 






30 




pn«H 

w wo 1 ' 


A3 ^R5=F R8=PH«PH«^ 
MO n, rx wn2wn2/ 






f^R R 


PO«H 

W W2'' 


A3 ^R5=PI R8=PH«PH«^ 
MO wi, r\ — wn2wrio^ 










PO«H 

w W2'' 


A3 ^R5=Rr R8=PH«PH^^ 
MO Di, r\ ~wn2wn2y 








^R R 


W WQ'' 


A3 ^R5=| R8=PH«PH«\ 
MO ~ii r\ — wn2wn3y 






35 


'^Q 1 

%JiJ. 1 




A3 ^R5-PF R8-F^ 










PP H 


A'^ ^RS-PHF R8-F^ 












A'^ ^R5-PU R8-F^ 
MO \r\ —0113, r\ — 






40 




cn H 

WW2'' 


A'^ ^R5-P U R8-F^ 
MO ^rv w2''5i rx — r } 








PO^H 

W WOII 


A3 ^R5=F R8=F> 
MO — 1, Fa —1 f 










w w2n 


A3 ^R5=PI R8=F\ 
MO ^rA — 1^1, rx — r / 








7 


PO-H 


A? ^R5=Rr R8=F^ 
MO ^rx — DI, rx — r ) 






45 


R 


PO-H 
V,*l./2'' 


A*^ ^R5-| R8-F^ 

MO — 1, r\ — r ^ 








DU. 1 




A*^ ^R5-PF r8-P|\ 










pn M 


AO /r5— PUP r8— Ph 






50 


RO 




A'^ ^R5— PH r8— Ph 






Rn d 




A'^ ^R5— P U R8— Pl\ 








60.5 


CO2H 


A3 fR5=F R8=Ch 

r^sJ I'X l,IX \^ 1 I 








60.6 


CO2H 


A3 {R5=CI, R8=CI) 






55 


60.7 


CO2H 


A3 (R5=Br, R8=CI) 








60.8 


CO2H 


A3 (R5=|, R8=CI) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rc) 


1H-NMR (270MHz) (CDCI3, 8 

VdiUc, si.n^) 


5 


R1 1 












fi1 9 




A*^ ^R5=CHFo R8=Bh 

r^\J V* wl H pi I » Ul y 












A3 fR5=CHr. RS=Bh 








R1 4 




A3 rR5=C.^H.r R8=Brt 






10 




CO2H 


A3 fR5=F RS=Bh 








R1 R 


CO2H 


A3 ^R5=CI RQ=Bh 








61 7 




A3 ^R5=:Br R8=Bh 






15 


R1 8 


COM 


A3 ^R5=| R8=Rh 








fi9 1 

O^. 1 


COM 












WW 2' • 


A3 rR5=:CHFo R8=h 

^rv will Pi rv '/ 












A3 ^R5=CH« R8=n 






20 


62 4 




A3 ^R5=CoHir R8=h 








R9 


v_/w2' ' 


A3 (R'^=F R8=h 








6? 6 


CO«H 


A3 fR5=CI R8=h 
wi. r\ 1/ 






25 


69 7 


WWO'' 


A3 ^R5=:Rr R8=h 








62.8 


C02H 


A3 (R5=|, R8=|) 








63.1 


H 


A3 (R5=CF3, R8=:H) 






30 
35 


63.2 


H 


A3 (R5=CHF2. R8=H) 






63.3 


H 


A3 (R5=CH3, R8=H) 


118.4-120.4 


2.64 (3H, s), 6.53 (1H. d, 
J=2.3), 7.07 (1H. dd, J=5.3, 
1.3),7.25(1H,dd,J=5.3.3.3), 
7.29 (1H, d. J=2.3)7.63(1H. 
dd J=3 3 13^ 7 41 MH brs^ 




6*^ d 


H 

n 


A3 ^R5=n„H.. R8=:H^ 
wp 5» —ny 








DO. 9 


u 
n 


A3 ^R5=:P R8=t-|\ 
/AO —ii r\ "•ny 








R*? 6 


n 


A3 ^RSsrpI P8=:U\ 






40 


R^ 7 


u 
n 


MO — Di, rx *i } 








R'^ ft 
uO.O 


n 


A3 fR5=t R8=:l-|^ 
MO \r\ —1, r\ —fij 








R4 1 


u 

n 


A3 fR5=nF« R8=ri-|«^ 






45 


64 9 


u 

n 


A3 ^R5=rHF* R8=rn^\ 
r\0 \r\ "*wnr2i r\ — v.*n3/ 








64 


u 
n 


A3 ^R5=PI-|. r8=PIJ.\ 
MO ^r\*^— v.^n3, ia — ^113/ 








R4 4 


u 
n 


A'^ ^R5— p u rS-PH \ 








R4 


u 
n 


A*^ /R5— F R8— PM \ 






50 


R4 R 


u 
n 


A3 ^R5— PI R8-PU \ 
MO — wl, — V^n3^ 








R4 7 
On. f 


u 
n 


A*^ ^R5— Rr RS-PH \ 
MO ^rv — Dl, r\ — wn3^ 








64.8 


H 


A3 (R5=l. R8=CH3) 






55 


65.1 


H 


A3 (R5=CF3. R8=CH2CH3) 








65.2 


H 


A3 {R5=CHF2. R8=CH2CH3) 








65.3 


H A3 (R5=CH3. R8=CH2CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MHz) (CDCI3. 5 

waliip l'M7l 


5 


65.4 


H 


A3 fR5=CoHc R8=CHoCHo) 








65.5 


H 


A3 fR5=F RS=CHoCHo) 








65.6 


H 


A3 (R5=CI RS=CHoCHq) 








65.7 


H 


A3 (R5=Br R6=CHoCHo) 






10 


65.8 


H 


A3 ^R5=I R8=CHoCHq) 








66.1 


H 


A3 (R5=CF^ R^=f) 








66.2 


H 


A3 rR5=CHFo R8=F^ 






15 


66.3 


H 


A3 ^R5=CHo R8=F^ 








66.4 


H 


A3 (R5=CqHk R®=F) 








66.5 


H 


A3 (R5=F R8=F) 






20 


66.6 


H 


A3 f R5=CI R®=F) 






66.7 


H 


A3 (R5=Br R^=F) 








66.8 


H 


A3 (R5=| R8=F) 








67.1 


CO2H 


A3 fR5=CFo R8=Ch 

f\\/ tlx 1 Q 1 1 A %y 1 J 






25 


67.2 


CO2H 


A3 fR5=CHFo R8=Ch 








67.3 


CO2H 


A3 fR5=CHo R5=Ch 








67.4 


CO2H 


A3 fR5=CoHc R9=Cn 






30 


67.5 


CO2H 


A3 (R5=F, RQ=CI) 






67.6 


CO2H 


A3 fR5=CI R8=Cn 








67.7 


CO2H 


A3 fR5=Br R8=CI^ 








67.8 


CO2H 


A3 fR5=| R8=Cn 






35 


68.1 


H 


A3 fR5=CFo R8=Br^ 








68.2 


H 










68 3 


H 


A3 ^R5=CHo R8=Br^ 






40 


68.4 


H 


A3 fR5=C^H«= R8=Bh 






68.5 


H 


A3 (R^=F R^=Br) 








68.6 




A3 fR5=CI R8=Brt 








68.7 


H 


A3 ^R5=Rr R8=Br) 






45 


68.8 


H 


A3 CR5=| R8=Rr^ 








69 1 


H 


A3 ^R5=CF* R8=h 








69 2 


H 


A3 ^R5=CHF« R8=h 






50 


69 3 


H 
1 1 


A3 fR5=CH« R8=h 








u 

n 


A'\ fR5=n«H^ R8=|\ 
AAvj — 02''5i r\ ~iy 








69.5 


H 


A3 (R5=F, RS=I) 








69.6 


H 


A3 (R5=CI, R8=|) 






55 


69.7 


H 


A3 (R5=Br. R8=|) 








69.8 


H 


A3 (R5=l, R8=|) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rC) 


^H-NMR (270MHz) (CDCI3. 5 
value, J:Hz) 


5 


70,1 


CO2CH3 


A4 (R5=CF3. R8=H) 








70.2 


CO2CH3 


A4 (R5=CHF2, RS=H) 






10 


70.3 


CO2CH3 


A4 (R^=CH3, R*'=H) 


.4C!*7 0 'ICO'? 

157.8-158.7 


2.66 (3H, s), 3.92 (3H, s), 6.95 
(IH.d, J=4.9). 7.38 (1H,d, 
J=4.9), 7.50(1H, d, J=5.3). 
8.23 (1H, d, J=5.3).10.8 (1H. 
brs) 




70.4 


COoCHo 


A4 (R5=C2H5, R8=H) 






15 


70. 5 


COoCHo 


A4 (R5=F. R®=H) 






70.6 


COoCHq 


A4 (R5=Ct, R8=H) 








70.7 




A4 (R5=Br, R8=H) 








70.8 


COoCHo 


A4 (R5=|. R8=H) 






20 


71.1 


CO2CH3 


A4 (R5=CF3, R8=CH3) 








71.2 


CO2CH3 


A4 (R5=CHF2, RS=CH3) 








71.3 


COoCHo 

\jrW2^I 13 


A4 (R5=CHo. R8=CHo) 






25 


71.4 


COoCHo 

^^2^' 13 


A4 (R5=CoH=. R8=CHo) 






71.5 


COoCHo 


A4 (R5=F, RS=CH3) 








71.6 


CO2CH3 


A4 (R5=CI, RS=CH3) 








71.7 


CO2CH3 


A4 (R5=Br. R8=CH3) 






30 


71.8 


COoCHo 


A4 (R5=|, R8=CH3) 








72.1 


CO2CH3 


A4 (R^=CF3, RS=CH2CH3) 








72.2 


COoCHo 


A4 (R5=CHF2, RS=CH2CH3) 






35 


72.3 


COoCHo 


A4 (R5=CH3. R8=CH2CH3) 








72.4 


COoCHq 

^^2 3 


A4 (R5=C',Hc. RS=CHoCHo) 








72.5 


3 


A4 (R5=F, R8=CH2CH3) 








72.6 


CO2CH3 


A4 (R5=CI. R8=CH2CH3) 






40 


72.7 


COoCHo 


A4 (R5=Br R8=CHoCH^) 

9 ■% 9 \' * 1 1 ^ %^i 1 •3/ 








72.8 


COoCHo 


A4 (R5=| r8=cHoCH^) 








73.1 


COoCHo 


A4 (R5=CF3, R8=F) 






45 


73.2 


CO2CH3 


A4 (R5=CHF2, R^=F) 








73.3 


COoCHo 

W2^' '3 


A4 (R5=CH3. RS=F) 








73.4 


CO2CH3 


A4 (R5=C2H5. RS=F) 








73.5 


CO2CH3 


A4 (R5=f, R8=F) 






50 


73.6 


COoCHo 


A4 fR5=CI R^=F) 








73.7 


COoCHo 


A4 fR5=Br R^=F) 








73.8 


COoCHo 


A4 (R5=|. R8=F) 






55 


74.1 


C02CH3 


A4 (R5=CF3. R8=CI) 








74.2 


C02CH3 


A4 (R5=CHF2. R^=CI) 








74.3 


C02CH3 


A4 (R5=CH3. R8=CI) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rC) 


1H-NMR (270MHz) (CDCI3, 5 
\/;3iup J*H7i 

VCIIUwi W.I I^J 


5 


74 4 


COoCHo 


A4 (R5=C2H5, R8=CI) 








74.5 


COoCHo 


A4 (R5=F, R8=CI) 








74.6 




A4 (R5=CI, R8=CI) 








74.7 


COoCHo 


A4 (R5=Br R^=Cn 






10 


74 8 


COoCHo 


A4 (R5=| R8=Ch 








75 1 


COoCHo 


A4 (R5=CFi R8=Br) 








75.2 


COoCHo 


A4 (R5=CHFo R^=Bh 






15 


75.3 


COoCHq 


A4 (R5=CH'» R®=Br) 








75.4 




A4 (RS=CoHi: R8=Br) 








75.5 


COoCHo 


A4 fR5=F R8=Br) 






20 


75 6 




A4 fR5=:CI R8=Br) 






75.7 




A4 fR5=Br RS=Bh 








75 8 


COoCHo 


A4 (R^=\ R8=Bh 








76 1 


COoCHo 


A4 ^R5=CFo R8=I^ 






25 


76 2 


COoCHo 


A4 (RS=CHFo R8=n 








76 3 


COoCHo 


A4 /R5=CHo R8=h 








76.4 


COoCHo 


A4 fR5=CoHc R8=h 






30 


76.5 


COoCHo 


A4 ^R5=F R8=h 






76.6 


COoCHo 


A4 fR5=CI R8=n 








76.7 


COoCHo 


A4 ^R5=Br R8=h 








76 8 


COoCHo 


A4 ^R5=| R8=n 






35 


77.1 


CO2H 


A4 ^R5=CFo RS=H^ 








77.2 


CO2H 


A4 fR5=CHFo RS=H^ 

f \ T y 1 » III 0, lA 








77.3 


CO2H 


A4 (R5=CHo R®=H) 






40 


77.4 


CO2H 


A4 rR5=CoHi. R^-h\) 






77 5 


COoH 


A4 ^R5=F R8=H^ 








77 6 


CO2H 


A4 fR5=CI R8=H) 








77 7 


COoH 


A4 ^R5=Br R8=H) 






45 


77 8 


Vi/\-/2i 1 


A4 /^R5=| R8=H^ 








78 1 


COoH 


A4 ^R5=CFo R8=CHo^ 








78 2 


COoH 


A4 ^R5=CHFo R8=CHo^ 






50 




COoH 


A4 ^R5=CHo R8=CHo^ 
rvr \r\ V./ 1 131 r\ v/ • '3/ 






78 4 


COoH 


A4 ^R5=:n^H^ R8=r:H^^ 








78.5 


CO2H 


A4 ^R5=F R8=:CHo) 








78.6 


CO2H 


A4 (R5=CI. R8=CH3) 






55 


78.7 


CO2H 


A4 (R5=Br, R8=CH3) 








78.8 


CO2H 


A4 (R5=|, R8=CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


'"H-NMR (270MH2) (CDCI3, 5 

wall 10 1*1^71 
Value, J.n^^ 


5 


79 1 


CO2H 


A4 fR5=CFo RS=CHoCHo) 








79 2 


CO2H 


A4 ^R5=CHFo R8=CH'.CHo) 








79 3 


CO2H 


A4 ^R5=CHo RS=CHoCHo^ 








79 4 


CO^H 


A4 ^R5=CoHc R8=CHoCHo^ 






10 


79.5 


CO2H 


A4 (R5=F R8=CHoCHo) 








79 6 


CO2H 


A4 fR5=CI R8=CHoCHo^ 








79.7 


CO2H 


A4 fRS=Br R8=CHoCHo) 






15 


79 8 


COM 


A4 fR5=| R8=CHoCHo^ 








80 1 


COM 


A4 ^R5=CFo R8=F> 








80 2 




A4 ^R5=CHFo R^=f\ 






20 


80 3 




A4 ^RS=CHo R8=F^ 

/ \^ Wl lO) 1 J 






80.4 


C02H 


A4 fRS^CoH.. RS=F^ 








80.5 


C02H 


A4 fR^=F R3=F^ 








80 6 




A4 fRS=CI R8=F) 






25 


80 7 


COM 


A4 ^R5=Br R8=F) 








80 8 




A4 ^R5=| R8=F^ 








81 1 


COM 


A4 ^R5=CFo R8=Ch 






30 


81 2 




A4 ^R5=CHF<. R8=Ch 

rA*T \r\ will 0| r\ wiy 






81.3 


CO2H 


A4 /RSnCHo R8=Ch 








81 4 


COoH 










81 5 


CO^H 


A4 fR5=F R8=Ch 






35 


81 6 


CO«H 
VW2'' 


A4 fR5=CI R8=Ch 








81 7 




A4 ^R5=Rr R8=CI^ 








81 8 


w ^2 ' ' 


A4 ^R5=| R8=Ch 






40 


82 1 


wW2' ' 


A4 ^R5=CF^ R8=Rh 






82 2 




A4 ^R5=nHF^ R8=Rr\ 








82 3 


COM 


A4 ^R5=CH^ R8=Rr^ 








82 4 




A4 rR5=CoHi^ R8=Rh 






45 


82 5 


C02H 


A4 ^R5=F R8=Rr^ 








82 6 




A4 rR5=CI R8=Rr) 








82 7 


COM 


A4 ^R5=Rr R8=RrA 






50 


82 8 


COM 


Ad ^R5=| R8=Rr\ 






8*^ 1 


COM 










83.2 


CO2H 


A4 fR5=CHFo R8=h 








83.3 


CO2H 


A4 (R5=CH3, R8=|) 






55 


83.4 


CO2H 


A4 (R5=C2H5, R8=l) 








83.5 


CO2H 


A4 (R5=F, R8=|) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MHz) (CDCI3, 5 
value J'Hzi 


5 


83 6 


CO2H 


A4 (R^-C\ R^=\) 








83.7 


CO2H 


A4 (R5=Br R5=h 








83.8 


CO2H 


A4(R5=I, R8=!) 








84.1 


H 


A4 (R5=CF3. R8=H) 






10 


84.2 


H 


A4 (R5=CHF2, RS=H) 






15 


84.3 


H 


A4 (R5=CH3, R8=H) 


100-100.8 


2.58 (3H, s), 6.93 (1 H, d, J=4. 
8), 7.07(1H,dd. J=5.1. 1.3). 
7.26(1H,dd.J=5.1, 3.1). 7.31 
(IH, d, J=4.8), 7.64(1H, dd. 
J=3 1 1 3W 82 MH brs) 




84 4 


H 


A4 fRS=CoHc R8=H) 










n 


A4 (R^=F R8=H) 






20 


8d 6 


n 


A4 fR5=CI R8=H^ 








84 7 

Of. 1 


H 

n 


A4 ^R5=Rr R8=H^ 








84.8 


}-) 


A4 fR5=| R8=H^ 






25 


85.1 


H 


A4 fR5=CFo R8=CHo^ 






85.2 


H 


A4 fR5=CHFo RS=CHo^ 








85.3 


H 


A4 fR5=CHo R8=CH<.^ 








85.4 


H 


A4 fR5=CnHc RS=CHo^ 






30 


8S ^ 


H 


A4 fR5=F R8=CHo^ 










H 


A4 fR5=CI R8=CHo'i 








85 7 


H 


A4 fR5=Rr R8=CHo^ 






35 


85 8 


H 


A4 fR5=l R8=CH^^ 








86 1 


H 


A4 fR5=CFri R8=CHoCHo^ 

f % 1 V ' ^* 3' ly^' "3/ 








86 2 


H 


A4 rR5=CHFo R8=CHoCH^^ 








86 3 


H 


A4 ^R5=CHo R8=CHoCHo^ 






40 


OU.*T 














n 










86 6 


H 

n 








45 


86 7 


H 

n 


A4 ^R5=Rr R8=CH«CHo^ 








86 8 


H 

n 


A4 ^R5=| R8=:rH«rH«^ 








87 1 

Of . 1 


H 

n 


A4 ^R5=rF« R8=F^ 








87 9 


)-j 


A4 /^R5=rHF-. R8=F^ 






50 


87 ? 

Or .O 


1 1 


A4 ^R5=PH« R8=F\ 








87 4 

Of .*+ 


H 
1 1 


A4 ^R5=r«H^ R8=F^ 








87.5 


H 


A4 (RS=F, R8=F) 






55 


87.6 


H 


A4 (R5=CI. R8=F) 








87.7 


H 


A4 (R5=Br. R8=F) 








87.8 


H 


A4 (R5=|, R8=F) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MHz) (CDCI3, 5 


5 


88 1 


CO2H 


A4 ^R5=CFo R8=cn 








88 2 


CO2H 


A4 ^R5=:CHFo R8=cn 








88 


CO2H 


A4 fR5=:CHo RS=Ch 








88.4 


CO2H 


A4 fR5=CoHc R8=Cn 






10 


88.5 


CO2H 


A4 fR5=F RS=Ch 








88 6 


CO2H 


A4 fR5=CI RQ=Ch 








88 7 


CO2H 


A4 fR5=Br RS=Ch 






15 


88 8 


CO2H 


A4 ^R5=| R8=cn 








8d 1 


H 


A4 fR5=CFo R8=Bh 








89 2 


H 


A4 ^R5=CHFo R8=Bh 






20 


89,3 


H 


A4 ^R^sCH^ R8=Br) 






89.4 


H 


A4 fR5=CoHc R9=Br> 








89.5 


H 


A4 ^R5=F R8=Br) 








89 6 


H 


A4 fRS=CI R8=Br) 






25 


8Q 7 


H 
1 1 


A4 fR5=Br R8=Bh 








89 8 


H 


A4 fR5=l R8=Bh 








QO 1 


H 


A4 fR5=:PFo R8=h 






30 


Qn 9 


H 

n 


A4 ^R5=CHFr, R8=h 






90 3 


H 


A4 ^R5=PHo R8=h 








90.4 


H 


A4 fR5=CoHc R8=h 

r-\t ^2 5' / 








90 5 


H 


A4 ^R5=F R8=n 






35 


90 6 


H 


A4 ^R5=CI R8=h 








QO 7 


H 










90.8 


H 


A4 (R5=l. R8=l) 






40 


91.1 


CO2CH3 


A5 (R5=CF3) 






91.2 


CO2CH3 


A5 (R5=CHF2) 






45 


91.3 


CO2CH3 


A5 (R5=CH3) 


122.4-123.1 


2.57 (3H, s), 3.88 (3H, s). 
7.29-7.42 (3H, m), 7.53-7.55 
(1H, m), 7.60-7.63 (1H. m). 
8.30 (1H.d,J=5.3) 10.60 (1H. 
brs^ 




J7 1 .*T 












Q1 


Ow2v/no 


AS (R^=F\ 






50 




Pn PH 


AS ^R5=Ph 








91.7 


COoCHo 


A5 (R5=Bh 








91.8 


CO2CH3 


A5 (R5=l) 






55 


92.1 


CO2H 


A5 (R5=CF3) 








92.2 


CO2H 


A5 (R5=CHF2) 
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Table 1 (continued) 



Compound No. 


R9 


Ar 


m. p. rc) 


1H-NMR (270MHz) (CDCI3, 5 
value, J:Hz) 


92.3 


CO2H 


A5 {R^=CH3) 


200.9-201.4 


2.46 (3H, s), 7.33-7.38 (2H, 
m). 7.44-7.50 (1H, m), 
7.60-7.64 (1H. m), 7.93 (1H. 
d, J=5.6). 8.11 (IH.d. J=5.6), 
10 7 MH 


92.4 


CO2H 


A5 fR5=CoHc) 






92.5 


CO2H 


A5 (R^=F) 






92.6 


CO2H 


A5 rR5=Ch 






92.7 


CO2H 


A5 (R5=Br) 






92.8 


CO2H 


A5 (R5=l) 






93.1 


H 


A5 (R5=CF3) 






93.2 


H 


A5 (R5=CHF2) 






93.3 


H 


A5 (R5=CH0 


162.2-163.8 


2.49 (3H, s), 7.05 (1H, dd, 
J=5.3, 1.3), 7.24-7.36 (5H,m), 
7.70 (1H.dd,J= 2.9. 1.3). 7.84 
f1H brs) 


93.4 


H 


A5 fR5=CoHc^ 






93.5 


H 


A5 (R5=F) 






93.6 


H 


A5 fR5=Ch 






93.7 


H 


AS fR5=Br^ 






93.8 


H 


A5 (R^=l) 






94.1 




AS fR5=CFo^ 






94 2 




A6 fR5=CHF^l 






93.3 


CO2CH3 


A6 (R5=CH3) 






93.4 


CO2CH3 


A6 (R5=C2H5) 






94.5 


CO2CH3 


A6 (R5=F) 






94.6 


CO2CH3 


A6 (R5=CI) 


152.5-153.4 


3.90 (3H. s), 7.40 (1H.dd. 
J=7.6, 4,9). 7.56 (1H. d, 
J=5.3), 8.09 (1H, dd. J=7.6, 
2,0), 8.27 (1H,d.J=5.3). 8.54 
(IH.dd, J=4.9, 2.0). 10.92 
MH brs^ 


93 7 




A6 rR5=Rr^ 






94 8 




Afi fR5=h 






95 1 




Afi ^R5=CF«^ 






95.2 


CO2H 


A6 (R5=CHF2) 






95.3 


CO2H 


A6 (R5=CH3) 






95.4 


CO2H 


A6 (R5=C2H5) 






95.5 


CO2H 


A6 (R5=F) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. rc) 


1H-NMR (270MHz) (CDCI3. 5 
value, J:Hz) 


5 


95.6 


CO2H 


A6 (R5=CI) 


more than 
200*»C 


7.61 (1 H, dd. J=7.6, 4,9), 7.92 
(1H. d, J=5.3), 8.06 (1H, d, 
J=5.3), 8.21 (1H.dd, J=7.6, 
2.0), 8.59 (1H,dd.J=4.9, 2.0), 
10 84 MH si 


10 


95 7 


CO2H 


A6 (R^=Br) 










CO2H 


A6 (R^=l) 








96 1 


H 


A6 fR5=CF^^ 






15 






Afi fR5=CHFo1 






96.3 


H 


A6 (R5=CH3) 








96.4 


H 


A6 (R5=C2H5) 








96.5 


H 


A6 (R5=F) 






20 
25 


96.6 


H 


A6 (R5=CI) 


semi-solid 


7.11 (1H.dd,J=5.3, 1.3). 7.30 
(IH.dd, J=5.3. 3.3), 7.41 (1H, 
dd, J=7.9, 4.7), 7.76 (1H, dd, 
J=3.3. 1.3), 8,20-8.23 (IH.m). 
8.50 (1H.dd,J=4.7, 2.0), 8.58 
MH brsl 




Qfi 7 


H 


A6 fR^riRr^ 








96 8 


H 


A6 (R!^=\\ 






30 


97 1 




A7 






97 2 




A7 








97 3 


H 


A7 












AA ^R5=CFo^ 

r^\J I r\ W 1 01 






35 


Q8 S> 




AA ^R5=:PHF^^ 
/AO ^r\ ~wni 2/ 


• 








wWo'^ ''3 


AA ^R5=PH«^ 








Q8 A 




AA /R5=P„H^^ 






40 




WW 2^ ''3 


AA fR5=F^ 










w wpwriQ 


AA fR5=:Ph 








Qft 7 


W WOw 113 


AA ^R5=Rr\ 








QA A 




AA ^R5=n 






45 




w wpn 


AA ^R5=PF«^ 

/AO wi 










pn^H 

wV.y2'' 


AA /R5=PHF*^ 










pn H 

Ww2n 


Aft ^R5=PM^\ 






50 


QQ d 

99.H 


pn H 


MO ^^2 5/ 








QQ S 


pn H 


AA ^R5-F^ 
/AO —f ) 








99.6 


C02H 


AS ^R^=Ch 








99.7 


C02H 


AS (R5=Br) 






55 


99.8 


C02H 


AS (R5=l) 








100.1 


H 


AS (R5=CF3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. ro 


^H-NMR (270MHz) (CDCI3. 5 

wall 1 A l*M7\ 


5 


100.2 


H 


A8 fR5=CHFo) 








100,3 


H 


AS (R5=CHo^ 








100.4 


H 


A8 ^R5=CoH«=^ 








100.5 


H 


A8 (R5=F) 






10 


100.6 


H 


A8 fR5=Ch 








100.7 


H 


A8 fR5=Brt 








100.8 


H 


A8 (RS=I) 






15 


101.1 


COoCHo 


A9 fR5=CFo^ 

t\\j 11 \ syi 2/ 








101.2 




A9 fR5=CHFo^ 








101 3 




A9 ^R5=CH^^ 

r^w ""Vi/i 13/ 






20 


101.4 




A9 ^R5=CoHc^ 






102.1 


CO2H 










102 2 




A9 ^R5=CHFo\ 








102.3 


C02H 


A9 fR5=CHo^ 






25 


102.4 


C02H 


A9 (R5=C2H5) 








103.1 


H 


A9 (R5=CF3) 








103.2 


H 


A9 (R5=CHF2) 






30 


103.3 


H 


A9 (R5=CH3) 


151.1-152.6 


1.89-1.97 (2H. m), 2.19 (3H. 
s), 2.32-2.37(2H,m), 
4.02-4.05(2H, m), 6.99 (1H, 
dd. J=5.3, 1.3). 7.23(1H, dd, 
J=5.3. 3.3), 7.40 (1H, brs). 
7 5ft M H dd J=3 3 1 3^ 


35 


103.4 


H 


A9 fR5=CoHfr^ 








104.1 




A10 ^R5=CFo^ 








104 2 




A10 fR5=CHF«^ 






40 


104.3 




A10 ^R5=CH->^ 








104 4 
















ry I \J ^rx 






45 


1 \J\J.£. 




A1 n ^r5=phf«^ 

ry 1 \j yrs. ~wni 0/ 








0 w 2' ' 












w won 


Ain ^R5=P«H^^ 

ry 1 w ^2 5/ 










n 


Ain /R5=PF^\ 






50 


inR 0 


n 


Ain /R5— PHF ^ 








lUv.O 


u 

n 


Ain ^r5=pi-i.\ 








106.4 


H 


A10 ^R5=CnHc^ 






55 


107.1 


CO2CH3 


A11 (R5=CF3) 






107.2 


CO2CH3 


All (R5=CHF2) 








107.3 


CO2CH3 


A11 (R5=CH3) 
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Table 1 (continued) 





Compound No. 


R9 


Ar 


m. p. CO 


1H-NMR (270MHz) (CDCI3. 5 

wall IP l*M7i 


5 


107.4 


COoCHo 


All (R^=C2H5) 








108.1 


CO2H 


All (R5=CF3) 








108.2 


CO2H 


A11 (R5=CHF2) 








108.3 


CO2H 


A11 (R5=CH3) 






10 


108.4 


CO2H 


A11 fR5=CoHc) 








109.1 


H 


A11 fR5=CFQ) 








109.2 


H 


A11 (R5=CHFo) 






15 


109.3 


H 


A11 (R5=CHq) 








109.4 


H 


A11 (R5=CoHc) 








110.1 


COoCHo 


A12 (R5=CF'») 






20 


110.2 


COoCHo 


A12 {R5=CHF2) 






110.3 


COoCHo 


A12 (R5=CH3) 








110.4 


COoCHa 


A12 (R5=CoHc) 








110.5 




A12 (R5=F) 






25 


110.6 


COoCHo 

w^^2^^' '3 


A12 fR5=cn 








110.7 


COoCHq 


A12 (R5=Br) 








110.8 


COoCHq 


A12 (R5=|) 






30 


111.1 


C02H 


A12 (R^=CF3) 






111.2 


C02H 


A12 (R5=CHF2) 








111.3 


C02H 


A12 fR5=CHo) 








111.4 


C02H 


A12 fR5=CoHc^ 






35 


111.5 


C02H 


A12 (R5=F) 








111.6 


C02H 


A12 ^R5=cn 








111.7 


C02H 


A12 fR5=Br^ 






40 


111.8 


C02H 


A12 (R^=l) 






112.1 


H 


A12 fR5=CFo) 








112.2 


H 


A12 ^R5=CHFo^ 








112.3 


H 


A12 ^R5=CHo^ 






45 


112.4 


H 


A12 ^R5=C'.Hc^ 








112.5 


H 


A12 (R5=F) 








112.6 


H 


A12(R5=CI) 






50 


112.7 


H 


A12(R5=Br) 






112.8 


H 


A12(R5=|) 








113.1 


C02C2Hg 


A1 (R*=CF3, R'=H) 


AAA f% A A ^ n 

144.8-146.2 


A An /Of t A IT n\ A • 1 

1.40 {3H, t, J=7.3), 4.02 (3H. 
s), 4.36 (2H. q, J=7.3), 7.50 
(1H. d, J=5.6), 7.95 (IH.s). 


55 










8.18 (1H.d.J=5.6). 10.7 (1H. 
brs) 
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Table 1 (continued) 



Compound No. 


R9 


Ar 


m. p. rc) 


^H-NMR (270MHz) (CDCI3, 5 
value, J:Hz) 


113.2 


C02'Pr 


A1 (R5=CF3, R =H) 


159.6-161.5 


1.37 (6H, d, J=6.2), 4.03 (3H, 
s), 5.22 (1 H, sept, J=6.2), 7.49 
(1H.d, J=5,0). 7.96 (1H,s), 
8.18 (1H,d, J=5.0).10.8(1H. 
brs) 


113 3 


wv^2^2 5 


A2 fR5=CHo R6=CHo) 






113 4 




A3 fR5=CHo R8=H) 






113 5 




A4 ^R&=CHo R8=H) 






113 6 




A5 ^R5=CF3 






113.7 




A6 ^R5=CI^ 






11") 8 




A7 






1 1 0.9 




Aft ^R5=CH«^ 






11? 1 










113.11 


C02"Pr 


AIO (R5=CH3) 






113.12 


C02cPr 


A11 (R5=CH3) 






113,13 


CO2C2H5 


A12(R5=CI) 






Prpropyl, Buibutyl, Pent:pentyl, Hex:hexyl, i:iso, n:normal, s:secondary, t:tertially, cxycio 



[0098] Examples of a compound of the general formula (lb) which is an intermediate of the present invention are 
summarized in the following Table 2. 

30 




(lb) 

45 



Table 2 



Compound No. 


Rb 


R1-R4 


Physical property 


IH-NMR (270MHz) (CDCI3, 5 
value, J:Hz) 


114.1 


H 


R1=R2=:R3=H, R4=j-C3H7 






114.2 


CH3 


R1=R2=R3=H. R4=i.C3H7 


colorless crystal 


0.88 (6H. d. J=6.9). 1.26 (3H. 
d, J=6.9), 1.39-1.59 (3H, m). 
2.16(3H.s),3.00-3.08(1H.m). 
7.07 (1H, d, J=5.3). 7.23 (1H. 
d, J=5.3) 
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Table 2 (continued) 





Compound No. 






Physical property 


^H-NMR(270MH2)(CDCl3 5 
value. J:H2) 


5 
10 


114.3 


Ph 


R1=:R2=r3=H, R4=i-C3H7 


m. p. 

105.2~105.8**C 


0.88 (3H. d, J=6.3). 0.89 (3H. 
d, J=6.3 )1.30 (3H, d, J=6.3), 
1.39-1.63 (3H, m), 3.1(1H, 
sext. J=6.3), 7.14 (IH.d, 
J=5.3). 7.42-7.59 (5H. m), 7.86 
(2H, d. J=6.9) 




114.4 


OC2H5 


R1=R2=r3=H, R4=j-C3H7 






15 


114.5 


i-OCaHy 


R1=R2=R3=H, R4=i-C3H7 


m. p. SZ.S-SQ.Q^'C 


0.87 (3H. d, J=6.3). 0.88 (3H. 
d, J=6.3 ), 1.23-1.30 {9H. m), 
1.38-1.58 (3H, m), 3.04 (1H. 
sext, J=6.3), 4.99 (1H, sept, 
J=6.3). 6.13 (1H, brs), 7.05 
(IH.d, J=5.3) 


20 


114.6 


OBz 


R1=R^=R<3=H, R'*=I-C3H7 


colorless crystal 


0.85(6H, d, J=6.9), 1 .22 (3H, d, 
J=6.9).1.38-1.55(3H,m),3.02 
(IH.sext, J=6.9),5.19(2H.s), 
6.25 (1H. brs), 7.07 (1H.d. 
J=5.3). 7.24-7.38 (6H, m) 



[0099] Examples of compounds of the general formulae (4a)' to (4d)* which are intermediates of the present invention 
are summarized in the following Table 3. 





55 
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Table 3 



Compound No. 




Rla^R4a 


Physical property 


^H-NMR (270MHz) 
(CDCl3.6value, J:Hz) 


115.1 


H 


Rla=R2a=R3a =h, 
R4a=i-C3H7 


b D 123-1 30°C 
MmmHg 


0 89 f6H 1 94-2 01 
(3H,m).2.35(1H,m),5.52 
(1H.m).7,32(1H.m),7.60 
(1H. m), 8.30 (1H. m). 
5.26-5.43 (1/20X2H, exo- 
methylene protons) 


115.2 


CH3 


Rla=R2a=R3a =:H, 
R4a=i-C3H7 


b. p. 123-137^0 
/2mmHg 


0.93-1.06 (6H. m). 
1.96-1.99 (3H. m). 2.12 
(3H.S), 2.25-2.70 (1H,m), 
5 47-5 55 MH 
7.11-7.19 (1H,d,J=5.3). 
7.33 (1H. brs). 7.65-7.74 
(1H,m).5.19-5.28(1/10x 
2H, exo-methylene 
protons) 


115.3 


Ph 


Rla=R2a=R3a =h. 
R4a=i-C3H7 


colorless crystal 


0.86-1.07 (6H. m)., 
2.00-2.05 (3H, m), 
2.24-2.82 (1H. m), 
5.55-5.63 (1H.m). 
7 18-7 27 MH 
7.45-7.54 (3H, m), 
7.80-7.95 (3H, m), 8.27 
(1H, brs). 5.27-5,36 (1/5 X 
2H, exo-methylene 
protons) 


115.4 


OC2C5 


Rla=R2a=R3a =h, 
R4a=i,C3H7 


oil 


0.92-1.05 (6H, m), 1.27 
(3H, m). 1.93-1.99 (3H. 
m), 2.24-2.67 (1H, m), 
4 21 f2H a J=7 2\ 
5.47-5.50 (IN. m). 7.09 
(1H.d.J=5.3).7.18(1H.d. 
J=5.3), 5.19-5.27 (1/10 X 
2H. exo-methylene 
protons) 


115.5 


i-OCgHy 


Rla=R2a=R3a =H. 
R4a=i-C3H7 


colorless crystal 


0.91-1.05 (6H, m), 
1.23-1.30 (6H. m). 
1.94-1.98 (3H, m). 
2.12-2.74 (1H. m), 
4.94-5.04 (1H, m), 
5.44-5.53 (1H, m), 
6.38-6.57 (1H. m), 
7.08-7.17 (1H, m). 
7.49-7.57 (1H, m), 
5.18-5.26 (1/6X2H. exo- 
methylene protons) 
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Table 3 (continued) 



Compound No. 




Rla-R4a 


Physical property 


^H-NMR (270MHz) 
(CDCl3,6value. J:Hz) 


115.6 


OBz 


Rla=R2a=R3a =H. 
R4a=|-C3H7 


oil 


0.89-1.02 (6H. m), 
1.92-1.97 (3H, m). 
2.18-2.70 (1H. m). 
5.18-5.19 (2H. m). 
5.44-5.52 (1H. m), 
6.51-6.70 (1H. m). 

^ f\f\ ^ M n /.111 — . \ 

7.09-7.18 (In, m), 
7.33-7,41 (5H, m), 
7.50-7.60 (1H, m), 
5.21-5.25 (1/4x2H,exo- 
methylene protons) 



[0100] According to the present invention, a 2-alkyl-3-aminothiophene derivative having a secondary alkyi group 
represented by the formula (la)can be produced simply and at high yield by reacting a compound of the formula (2a) 
with a compound of the formula (3) in the presence of an acid and reducing the resultant reaction mixture. 



Claims 

1. A process for preparing a 2-alkyl-3-amlnothiophene derivative represented by the formula (la): 




(la) 



wherein represents a group represented by any of the following (A1) to (A12): 




(A2) (A3) (A4) 
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a cc tx 



(AS) 



N CI 
(A6) (A7) 

(0)n 



(A8) 



ex. ex.. ¥ 



o ^ « o 

(A9) 



(All) (A12) 



wherein, represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
R^ represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of 
(A9), (AIO) or (A11 ), R5 is not a halogen atom, and each of R'', R^, r3 and R^ independently represents a hydrogen 
atom or straight or branched alky! group having 1 to 12 carbon atoms, and R'' and R2, R3 and R^, R*" and R^, Ri 
and R'*, R2 and R^ or R2 and R^ may together form a cycloalkyi group, having 3 to 6 carbon atoms, 
comprising reacting a compound represented by the formula (2a): 



H 

(2a) 



wherein, R^ Is as defined above, 
with a compound represented by the formula (3): 




wherein, each of R''^, R2a, R3a and R'*^ Independently represents a hydrogen atom, straight or branched alkyi 
group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R''^ 
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and R2a, R^a and R'*^, R^a and R^a, R^a and R^a, R2a and R^a or R^a and R^a may together form a cycloalkyi group 
having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms, 
In the presence of an acid, and reducing the resulting reaction mixture. 

The process according to claim 1 wherein Ra represents (A1). (A2), (A3). (A4) or (A9). 

The process according to claim 2 wherein Ra represents (A1). (A2), (A3) or (A4). 

The process according to claim 3 wherein Ra represents (A1 ). 

The process according to claim 4 wherein RS represents a trifluoromethyl group and R^ represents a hydrogen 
atom. 

The process according to claim 5 wherein each of R\ R2 and R^ represents a hydrogen atom, R^ represents an 
isopropyl group, and each of R'la, R2a and R^a represents a hydrogen atom and R'^a represents an isopropyl group. 

A process for preparing a mixture of 2-alkenyl'3-aminothiophene derivatives containing compounds represented 
by the formulae (4a), (4b), (4c) and (4d) respectively: 





wherein Ra represents a group represented by any of the following (A1) to (A12): 
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wherein, represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
r6 represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
r7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, R® represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2. and herein, in the case of 
(A9), (A10) or (A11), R^ Is not a halogen atom, and each of R''^, R2a^ R3a gnd R^^ independently represents a 
hydrogen atom, straight or branched alkyi group having 1 to 12 carbon atoms or straight or branched alkenyl group 
having 1 to 12 carbon atoms, and R''^ and R^a, R3a and R'*^, R^a and R3a, Ria and R^a, R2a and R^a or R^a and 
R'^a rnay together form a cycloalkyi group having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon 
atoms, 

comprising reacting a compound represented by the fonmula (2a): 



H 



(2a) 
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wherein, R° is as defined above, 

with a compound represented by the formula (3): 




(3) 



wherein, R^^ to R^^ are as defined above, 
in the presence of an acid. 

8. The process according to claim 7, wherein represents (A1), (A2), (A3), (A4) or (A9). 

9. The process according to claim 8 wherein R^ represents (Al), {A2), (A3) or {A4). 
10- The process according to claim 9 wherein R^ represents (Al). 

11. The process according to claim 10 wherein R^ represents a trifluoromethyl group and R^ represents a hydrogen 
atom. 

12. The process according to claim 11 wherein each of R''^, R^a and R^^ represents a hydrogen atom and R^^ repre- 
sents an isopropyl group. 

13. A process for preparing 2-alkyl-3-aminothiophene represented by the formula (la): 




R^ 



(la) 



wherein, R^ represents a group represented by any of the following (Al ) to (A12): 
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(AlO) CA12) 



wherein, represents a trjfluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
r6 represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
represents a hydrogen atom, halogen atom, methyl group or methoxy group, R^ represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, in the case of 
(A9), (A1 0) or (A1 1 ), R^ Is not a halogen atom, and each of R^ , R^, R3 and R^ Independently represents a hydrogen 
atom or straight or branched alkyi group having 1 to 12 cart)on atoms, and R'' and R2, R3 and R"*. R*^ and R^, R^ 
and R"*, R^ and R^ or R2 and R"* may together form a cycloalkyi group having 3 to 6 carbon atoms, 
comprising reacting a compound represented by the formula (2) : 



ax 



N 
H 

(2) 

wherein R represents a hydrogen atom, alkyI group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 
carbon atoms which may be substituted, phenyl or non-aromatic hydrocarbon ring having 3 to 6 carbon atoms 
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which may be substituted or 5 to 6 membered aromatic or 5 to 6 membered non-aromatic heterocyclic ring which 
may be substituted, with a compound represented by the formula (3): 



10 



r2. 
(3) 



15 wherein, each of R""^. R^^, R3a and R'*^ independently represents a hydrogen atom, straight or branched alky! 

group having 1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 carbon atoms, and R^^ 
and R2a, R3a and R^a, R^a and R^a, R^a and R'^a, R2a and R^a or R2a and R^a ^ay together form a cycloalkyi group 
having 3 to 6 carbon atoms or cycloalkenyl group having 3 to 6 carbon atoms. 

in the presence of an acid, reducing the resulting reaction mixture to obtain a compound represented by the formula 

20 (1): 



25 



30 




r2 

(1) 

wherein, R, R'*, R^, R^ and R^ are as defined above, 

further hydrotyzing the resultant compound under acidic or alkaline condition to obtain a compound represented 
by the formula (5): 



45 




wherein. R^ R2, R3 and R'* are as defined above. 

and reacting this compound with a compound represented by the formula (8a) : 



55 
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wherein, is as defined above. 

14. The process according to claim 13 wherein R represents a hydrogen atom, alky! group having 1 to 12 carbon 
atoms or all^oxy group having 1 to 12 carbon atoms which may be substituted or phenyl group which may be 
substituted, and R^ represents (A1), (A2), (A3), (A4) or (A9). 

1 5. The process according to claim 1 4 wherein R^ represents (A1 ), R^ represents a trif luoromethyl group, R^ represents 
a hydrogen atom, each of R^ R2 and R^ represents a hydrogen atom, R"* represents an isopropyl group, each of 
R^9, R2a and R^a represents a hydrogen atom and R'*^ represents an isopropyl group. 

16. A mixture of 2-alkenyl-3-aminothiophene derivatives containing compounds represented by the formulae (4a)'. 
(4b)', (4c)' and (4d)' respectively: 




(4a)' (4i>)' 




wherein R^ represents a hydrogen atom, alkyi group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 
carbon atoms which may be substituted, phenyl or non-aromatic hydrocarbon ring having 3 to 6 carbon atoms 
which may be substituted or 5 or 6 membered aromatic or 5 or 6 membered non-aromatic heterocyclic ring which 
may be substituted, and 

each of R"*^, R^^, R^^ and R^^ independently represents a hydrogen atom, straight or branched alky! group having 
1 to 12 carbon atoms or straight or branched alkenyl group having 1 to 12 cartwn atoms, and R}^ and R2a, R^a 
and R^^, R^^ and R^a. R''^ and R^a, R2a and R^a or R2a and R^^ may together form a cycloalkyi group having 3 to 
6 carbon atoms or cycloalkenyi group having 3 to 6 carbon atoms, excepting the case in which R^ represents a 
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group represented by any of the following (A1 ) to (A12): 




(A5) (A6) (A7) CA8) 



(0)n 




CAIO) CAll) CA12) 

wherein, R5 represents a trifluoromethyl group, difluoromethyl group, methyl group, ethyl group or halogen atom, 
r6 represents a hydrogen atom, methyl group, trifluoromethyl group, halogen atom, methoxy group or amino group, 
R7 represents a hydrogen atom, halogen atom, methyl group or methoxy group, represents a hydrogen atom, 
methyl group, ethyl group or halogen atom, and n represents an integer from 0 to 2, and herein, In the case of 
(A9), (A10) or (A11). R^ is not a halogen atom, and the case in which R^ represents a tert-butoxy group and R}^, 
R2a, R3a and R'*^ all represent a hydrogen atom being excluded. 

17. The mixture according to claim 16 wherein R^ represents a hydrogen atom, alkyi group having 1 to 12 carbon 
atoms or alkoxy group having 1 to 12 carbon atoms which may be substituted or phenyl group which may be 
substituted. 

18. The mixture according to claim 17 wherein each of R''^, R2a and R^^ represents a hydrogen atom and R^^ repre- 
sents an Isopropyl group. 

19. A 2-alkyl-3-aminothiophene derivative represented by the formula (lb): 



(A9) 
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wherein represents a hydrogen atom, alkyi group having 1 to 12 carbon atoms or alkoxy group having 1 to 12 

carbon atoms which may be substituted or phenyl group which may be substituted, and 

each of R'', R2, R3 and R^ independently represents a hydrogen atom or straight or branched alkyI group having 

1 to 12 carbon atoms, and R^ and R2, R3 and R^, R^ and R^, Ri and R^, R2 and R^ 

or R2 and R^ may together form a cycloalkyi group having 3 to 6 carbon atoms. 

20. The 2-alkyl-3-am[nothiophene derivative according to claim 19 wherein each of R^ R^ and R^ represents a hy- 
drogen atom and R^ represents an isopropyl group. 



Patentanspruche 

1. Verfahren zur Herstellung eines 2-Alkyl-3-aminothiophenderivats, dargestellt durch die Formel (la): 




worin R^ eine Gruppe, dargestellt durch irgendeine der folgenden (A1) bis (A12). darstelit: 
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(A9) 



worin R5 eine Trifluormethylgruppe, eine Difluormethylgruppe, eine Methylgruppe, eine Ethylgruppe Oder ein Ha- 
logenatom darstellt, ein Wasserstoffatom, eine Methylgruppe, eine Trifluormethylgruppe, ein Halogenatom, 
eine Methoxygruppe oder eine Aminogruppe darstellt, ein Wasserstoffatom, ein Halogenatom. eine Methyl- 
gruppe Oder eine Methoxygruppe darstellt, R^ ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe oder ein 
Halogenatom darstellt, und n eine ganze Zahl von 0 bis 2 darstellt, und worin, im Fall von (A9), (A10) oder (A11), 
RS kein Halogenatom ist, und jeder von R'', R2, R3 und R"* unabhSngig voneinander ein Wasserstoffatom oder 
eine gerade oder verzweigte Alkylgruppe mit 1 bis 12 Kohlenstoffatomen darstellt, und R'' und R2, R3 und R^, R"" 
und R3, RI und R"*, R2 und R^ oder R^ und R^ zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen 
bilden kdnnen, umfassend die Umsetzung einer Verbindung, dargestellt durch die Formel (2a): 



H 

(2a} 

worin R^ wie oben definiert ist, 

mit einer Verbindung, dargestellt durch die Formel (3): 



O 




worin jeder von R^^, R2a, R3a upd R^^ unabhangig voneinander ein Wasserstoffatom, eine gerade oder verzweigte 
Alkylgnjppe mit 1 bis 12 Kohlenstoffatomen oder eine gerade oder verzweigte Alkenylgruppe mit 1 bis 12 Kohlen- 
stoffatomen darstellt. und R^a und R2a. R3a und R^a. Ria und R^a. Ria und R^a, R2a und R^a oder R2a und R^a 
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zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen Oder eine Cycloalkenyigruppe mit 3 bis 6 Koh- 
lenstoffatomen bilden konnen, 

In Gegenwart einer Saure, und die Reduktion des resultierenden Reaktionsgemisches. 
Verfahren nach Anspmch 1, worin Ra (A1). (A2), (A3), (A4) oder (A9) darstellt. 
Verfahren nach Anspruch 2, worin R^ (A1), (A2), (A3) oder (A4) darstellt, 
Verfahren nach Anspruch 3, worin R^ (A1 ) darstellt. 

Verfahren nach Anspruch 4, worin R^ eine Trifluormethylgruppe und R^ ein Wasserstoffatom darstellt. 

Verfahren nach Anspruch 5. worin jeder von R^ R^ und R3 ein Wasserstoffatom darstellt. R^ eine Isopropylgruppe 
darstellt, und jeder von R^^, R^a und R^^ ein Wasserstoffatom darstellt und R^a eine Isopropylgruppe darstellt. 

Verfahren zur Herstellung eines Gemisches aus 2-Alkenyl-3-aminothiophenderivaten, enthaltend Verbindungen, 
die durch die Formein (4a), (4b), (4c) beziehungsweise (4d) dargestellt werden: 




worin Ra eine Gruppe darstellt, die durch irgendeine der folgenden (A1) bis (A12) dargestellt wird: 
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worin eine Trifluormethylgruppe, eine Difluormethylgruppe, eine Methylgruppe, eine Ethylgruppe Oder ein Ha- 
logenatom darstellt, eIn Wasserstoffatom, eine Methylgruppe, eine Trifluormethylgruppe, ein Halogenatom, 
eine IVIethoxygruppe Oder eine Aminogruppe darstellt, R^ ein Wasserstoffatom, ein Halogenatom, eine Methyl- 
gruppe Oder eine Methoxygruppe darstellt, R^ ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe oder ein 
Halogenatom darstellt, und n eine ganze Zahl von 0 bis 2 darstellt, und worin, im Fall von (A9), (A10) oder (A11), 
R5 kein Halogenatom ist, und jeder R''^, R2a, R3a und R'^^ unabhangig voneinander ein Wasserstoffatom, eine 
gerade oder verzweigte Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder eine gerade oder verzweigte Alkenyl- 
gruppe mit 1 bis 12 Kohlenstoffatomen darstellt, und R^^ und R^a, R3a und R^a. Ria und R^^, Ria und R^^, R2a 
und R3a Oder R2a und R'*^ zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen oder eine Cycloalke- 
nylgruppe mit 3 bis 6 Kohlenstoffatomen bilden konnen, 
umfassend die Umsetzung einer Verbindung, dargestellt durch die Formel (2a): 



H 

(2a) 

worin R^ wie oben definiert ist, 

mit einer Verbindung, dargestellt durch die Formel (3): 

O 

R'" 

(3) 
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worin R''^ bis R^^ wie oben deflnlert sind. 
in Gegenwart einer S3ure. 

8. Verfahren nach Anspruch 7, worin R^ (A1), (A2), (A3), (A4) oder (A9) darstellt. 

9. Verfahren nach Anspruch 8, worin R^ (A1), (A2), {A3) Oder (A4) darstellt. 

10. Verfahren nach Anspnjch 9. worin R^ (A1) darstellt. 

11. Verfahren nach Anspnjch 10, worin R5 eine Trifluormethylgnjppe und R^ ein Wasserstoffatom darstellt. 

12. Verfahren nach Anspruch 11 , worin jeder von R'^^^ R2a ynd R^^ ein Wasserstoffatom darstellt und R^^ eine Isopro- 
pylgruppe darstellt. 

13. Verfahren zur Herstellung von 2-Alkyl-3-aminothiophen, dargestellt durch die Forme! (1a): 



r' 
(la) 

worin R^ eine Gruppe darstellt, die durch irgendeine der folgenden (A1) bis (A12) dargestellt wird: 




I 

Me 
(At) 



(A2) (A3) CA4) 



CC OC £X V 



CA5) 



(A6) CA7) 



CAS) 
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worin R5 eine Trifluormethylgruppe, eine Difluormethylgruppe, eine Methylgruppe, eine Ethylgruppe oder ein Ha- 
logenatom darstellt, ein Wasserstoffatom, eine Methylgruppe, eine Trifluormethylgruppe, ein Halogenatom, 
eine Methoxygruppe oder eine Aminogruppe darstellt, ein Wasserstoffatom, ein Halogenatom, eine Methyl- 
gruppe Oder eine Methoxygruppe darstellt, R^ ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe oder ein 
Halogenatom darstellt, und n eine ganze Zahl von 0 bis 2 darstellt, und worin, im Fall von (A9), (A10) oder (A11), 
R5 kein Halogenatom ist, und jeder R^ R^, R3 und R^ unabhangig voneinander ein Wasserstoffatom oder eine 
gerade oder verzweigte Alkylgruppe mit 1 bis 12 Kohlenstoffatomen darstellt, und R'' und R2, R3 und R^, R"" und 
R3, R'' und R^, R2 und R^ oder R2 und R^ zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen bilden 
kdnnen, umfassend die Umsetzung einer Verblndung, dargestellt durch die Formel (2): 



worin R ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 
12 Kohlenstoffatomen, die substituiert sein konnen, Phenyl oder einen nicht-aromatischen Kohlenwasserstoffring 
mit 3 bis 6 Kohlenstoffatomen, die substituiert sein kdnnen, oder einen 5 bis 6-gliedrigen aromatlschen oder 5 bis 
6-gliedrigen nicht-aromatischen heterocyclischen Ring, die substituiert sein konnen, darstellt, mit einer Verbin- 
dung, dargestellt durch die Formel (3): 



worin jeder R^^, R2a, R3a und R^^ unabhangig voneinander ein Wasserstoffatom, eine gerade oder verzweigte 
Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder eine gerade oder verzweigte Alkenylgruppe mit 1 bis 12 Kohlen- 
stoffatomen darstellt, und R^a und R2a. R3a und R^a, R^a und R^a. Ria und R^^^ R2a und R^a oder R2a und R^^ 
zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen oder eine Cycloalkenylgruppe mit 3 bis 6 Koh- 
lenstoffatomen bilden konnen, in Gegenwart einer Saure, die Reduktion des resultierenden Reaktionsgemisches. 
um eine Verblndung, dargestellt durch die Formel (1): 




(2) 




(3) 
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r2 



(1) 



zu erhalten, worin R, R2, R^ und R"* wie oben definiert sind, 

ferner die Hydrolyse der resultierenden Verbindung unter sauren oder alkalischen Bedingungen, urn eine Verbin- 
dung, dargestellt durch die Formel (5): 



worin R^ wie oben definiert ist. 

14. Verfahren nach Anspruch 13, worin R ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder 
eine Alkoxygruppe mit 1 bis 12 Kohlenstoffatomen, die substituiert sein konnen oder eine Phenylgruppe. die sub- 
stitulert sein kann. darstellt und R^ (A1), (A2), (A3). (A4) oder (A9) darstellt. 

15. Verfahren nach Anspruch 14, worin R^ (A1) darstellt, R^ eine Trifluormethylgruppe darstellt. R^ ein Wasserstoffa- 
tom darstellt, jeder von R^ R^ und R^ ein Wasserstoffatom darstellt, R^ eine Isopropylgruppe darstellt. jeder von 
R'*a, R2a und R^^ ein Wasserstoffatom darstellt und R^a eine Isopropylgruppe darstellt. 




(5) 



NH2 
R* 



zu erhalten. worin R^ R^, r3 und R^ wie oben definiert sind, 

und die Umsetzung dieser Verbindung mit einer Verbindung, die durch die Formel (8a) dargestellt wird: 




(8a) 



16. Gemisch aus 2-Alkenyl-3-aminothiopenderivaten, enthaltend Verfoindungen. dargestellt durch die Formein (4a)'. 
(4b)'. (4cy beziehungsweise (4dy: 
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<4c)' (4d)' 

worin R** ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 
12 Kohlenstoffatomen, die substituiert sein konnen, Phenyl oder einen nicht-aromatischen Kohlenwasserstoffring 
mit 3 bis 6 Kohlenstoffatomen, die substituiert sein konnen, oder einen 5- oder 6-gliedrigen aromatischen oder 5- 
Oder 6-gliedrigen nicht-aromatischen heterocyclischen Ring, die substituiert sein kdnnen, darstellt. und jeder von 
R^^, R2a, R3a und R^^ unabhangig voneinander ein Wasserstoffatom, eine gerade oder verzweigte Alkylgruppe 
mit 1 bis 12 Kohlenstoffatomen oder eine gerade oder verzweigte Alkenylgruppe mit 1 bis 12 Kohlenstoffatomen 
darstellt, und R^a und R^a, R3a und R^a, Ria und R^a, Ria ynd R^a^ R2a ypd R3a Oder R2a und R^a zusammen eine 
Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen oder eine Cycloalkenylgruppe mit 3 bis 6 Kohlenstoffatomen bilden 
konnen, ausgenommen den Fall, in dem R^ eine Gruppe, dargestellt durch irgendeine der folgenden (A1) bis 
(A12). darstellt: 




I 

Me 

(AD ^> (A3) (A4) 
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or or cx 

^^R' ^N^R« ^N^Cl 




(A5) 



CA6) 



(A7) 



(A8) 



(0)n 





worin R5 eine Trifluormethylgruppe, eine Difluormethylgruppe, eine Methylgruppe, eine Ethylgruppe oder ein Ha- 
logenatom darstellt, eIn Wasserstoffatom, eine Methylgruppe, eine Trifluormethylgruppe, ein Halogenatom, 
eine Methoxygruppe oder eine Aminogruppe darstellt, ein Wasserstoffatom, ein Halogenatom, eine Methyl- 
gruppe Oder eine Methoxygruppe darstellt, R^ ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe oder ein 
Halogenatom darstellt, und n eine ganze Zahl von 0 bis 2 darstellt, und worin, im Fall von (A9), (A 10) oder (A11), 
R5 kein Halogenatom ist, und der Fall, in dem R^ eine tert-Butoxygruppe darstellt und R''^, R^a, R3a und R^a a||e 
ein Wasserstoffatom darstellen, ausgeschlossen Ist. 

17. Gemisch nach Anspruch 16, worin R^ ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder 
eine Alkoxygruppe mit 1 bis 1 2 Kohlenstoffatomen, die substituiert sein kdnnen, oder eine Phenylgruppe, die sub- 
stltuiert sein kann, darstellt. 

18. Gemisch nach Anspruch 17, worin jeder von R^^, R2a und R^a ein Wasserstoffatom und R'*^ eine Isopropylgruppe 
darstellt. 

19. 2-Alkyi-3-aminothiopenderivat, dargestellt durch die Formel (lb): 



worin R*' ein Wasserstoffatom. eine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 
12 Kohlenstoffatomen, die substituiert sein konnen, oder eine Phenylgruppe, die substituiert sein kann, darstellt, 
und jeder von R^ , R2, R3 und R^ unabhangig voneinander ein Wasserstoffatom oder eine gerade Oder verzweigte 
Alkylgruppe mit 1 bis 12 Kohlenstoffatomen darstellt, und R^ und R2. R^ und R"*, R^ und R^, R^ und R"*, R2 und 



R 



.1 




(lb) 
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R3 Oder R2 und zusammen eine Cycloalkylgruppe mit 3 bis 6 Kohlenstoffatomen bllden konnen. 

20. 2-Alkyl-3~aminothlopenderivat nach Anspmch 19, worin jeder von R^ R^ und R^ ein Wasserstoffatom und R'* eine 
Isopropylgruppe darstellt. 

Revendications 

1. Proc§d6 de preparation d'un derive de 2-alkyl-3-aminothioph6ne represents par la formule (1a): 




(It) 

ou R^ reprSsente un groupe represents par Tun queiconque des groupes (A1) d (A12) sulvants : 
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ou represente un groupe trifluorom^thyle, un groupe difluoromethyle, un groupe methyle, un groupe ^thyle ou 
un atome d'halogdne. represente un atome d'hydrogene, un groupe methyle, un groupe trifluoromethyle, un 
atome d'halogene, un groupe methoxy ou un groupe amino, R^ represente un atome d'hydrogene, un atome 
d'halogene, un groupe m6thyle ou un groupe methoxy, R^ represente un atome d'hydrogene, un groupe methyle, 
un groupe ^thyle ou un atome d'halogene et n represente un nombre entier de 0 e 2 et, dans ce document, dans 
le cas de (A9), (A10) ou (A11), R5 n'est pas un atome d'halogene, et chacun de R\ R2, R3 et R^ represente 
independamment un atome d'hydrogene ou un groupe alkyle lineaire ou ramifie ayant 1 a 12 atomes de carbone, 
et R^ et R2, r3 et R^, Ri et R^, R1 et R"*, R2 et R^ ou R2 et R"* peuvent former ensemble un groupe cycloalkyle, 
ayant 3^6 atomes de carbone, 

comprenant la mise a reagir d'un compose represente par la formule (2a) : 




(21) 

OU, R3 est tel que defini ci-dessus, 

avec un compose represente par la formule (3) : 

o 

(3) 

OU, chacun de R''^, R2a^ R3a q{ R4a represente independamment un atome d'hydrogene, un groupe alkyle lineaire 
ou ramifie ayant 1 e 12 atomes de carbone ou un groupe alcenyle lineaire ou ramifie ayant 1 a 12 atomes de 
carbone, et R^^ et R2a, R3a et R^^, R^^ et R^a, Ria et R'^a. R2a et R^a ou R2a et R'*^ peuvent former ensemble un 
groupe cycloalkyle ayant 3^6 atomes de carbone ou un groupe cycloalcenyle ayant 3 a 6 atomes de carbone. 
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en presence d'un acide et la reduction du melange r^actionnel resultant. 
Proc6d6 selon la revendication 1 , dans lequel repr^sente (A1 ). (A2), (A3). (A4) ou (A9). 
Proc6d6 selon la revendication 2, dans lequel repr^sente (A1), (A2), (A3) ou (A4). 
Proc6d6 selon la revendication 3, dans lequel R^ repr^sente (A1 ). 

Precede selon la revendication 4, dans lequel R^ represente un groupe trifluorom6thyle et R^ represente un atome 
d*hydrog6ne. 

Proced6 selon la revendication 5, dans lequel chacun de R"*, R2 et R^ represente un atome d'hydrogene, R"* 
represente un groupe isopropyle et chacun de R'*^, R^a et R^^ represente un atome d'hydrogene et R^^ represente 
un groupe isopropyle. 

Precede de preparation d'un melange de derives de 2-alcenyl-3-aminothiophene contenant des composes repre- 
sentes, respectivement, par les formules (4a). (4b), (4c) et (4d) : 





ou R^ represente un groupe represente par Tun quelconque des groupes (A1) a (A12) suivants : 
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ou represente un groupe trifluoromethyle, un groupe difluoromethyle, un groupe methyle, un groupe ethyle ou 
un atome d*halogdne. represente un atome d'hydrogene, un groupe m6thyle, un groupe trifluorom6thyle» un 
atome d'halogene, un groupe methoxy ou un groupe amino, R^ represente un atome d'hydrogene, un atome 
d'halogene, un groupe methyle ou un groupe m6thoxy, R^ represente un atome d'hydrogene, un groupe methyle, 
un groupe ethyle ou un atome d'halogene et n represente un nombre entier de 0 a 2 et, dans ce document, dans 
le cas de (A9), (A10) ou (A11), R^ n'est pas un atome d'halogene. et chacun de R^^, R2a, R3a et R^a represente 
independamment un atome d'hydrogene ou un groupe alkyle Iin6aire ou ramifie ayant 1 d 12 atomes de carbone 
ou un groupe alc6nyle lineaire ou ramlfie ayant 1 d 12 atomes de carbone, et R^^ et R2a^ R3a et R^a, R^a et R^a, 
Ria et R4a, R2a et R3a qu R^a et R'^^ peuvent former ensemble un groupe cycloalkyle. ayant 3 a 6 atomes de 
carbone ou un groupe cycloalcenyle ayant 3^6 atomes de carbone. 
comprenant la mise a reaglr d'un compose represents par la formule (2a) : 
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H 

(2a) 



OLJ est tel que d6fini ci-dessus. 

avec un compose repr6sent6 par la formule (3) : 



(3) 

ou d R"^^ sont tels que d^finis ci-dessus, 
en presence d'un acide. 

8. Proc6d6 selon la revendication 7, dans lequel R^ represente {A1), (A2), (A3), (A4) ou (A9). 

9. Precede selon la revendication 8, dans lequel R^ represente (A1), (A2), (A3) ou (A4). 

10. Proc6d6 selon la revendication 9, dans lequel R^ represente (A1). 

11. Proc6d6 selon la revendication 10, dans lequel R^ represente un groupe trifluorom^thyle et R^ represente un 
atome d'hydrog^ne. 

12. Precede selon la revendication 11, dans lequel chacun de Ri^, R^^ et R^^ represente un atome d'hydrogene et 
R4a represente un groupe isopropyle. 

13. Precede de preparation de 2-alkyl-3-aminothiophene represente par la formule (1a) : 
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(AS) 



(A6) 



(A7) 



V 

(A8) 
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(Oh 




ou repr6sente un groupe trifluoromethyle, un groupe difluorom6thyle, un groupe methyle, un groupe ethyle ou 
un atome d'halog^ne, repr^sente un atome d'hydrogene. un groupe methyle, un groupe trifluoromethyle, un 
atome d'halogene, un groupe m^thoxy ou un groupe amino, R^ represente un atome d'hydrogene, un atome 
d'halog^ne, un groupe methyle ou un groupe m6thoxy, R^ represente un atome d'hydrogene, un groupe methyle, 
un groupe ethyle ou un atome d'halogene et n represente un nombre entier de 0 a 2 et, dans ce document, dans 
le cas de (A9), (A10) ou (A11), R^ n'est pas un atome d'halogene, et chacun de R^ R^, r3 et R^ represente 
ind^pendamment un atome d'hydrogene ou un groupe alkyle lineaire ou ramifi6 ayant 1 a 12 atomes de carbone, 
et R'' et R2, R3 et R"*, R'' et R^. Ri et R^. R^ et R^ ou R2 et R"* peuvent fomner ensemble un groupe cycloalkyle 
ayant 3 a 6 atomes de carbone, 

comprenant la mise a reagir d'un compose represents par la formule (2) : 




oil R represente un atome d'hydrogene, un groupe alkyle ayant 1 d 12 atomes de carbone ou un groupe alcoxy 
ayant 1 d 12 atomes de carbone qui peut §tre substitue, un groupe ph^nyle ou un cycle d'hydrocarbure non aro- 
matlque ayant 3^6 atomes de carbone qui peut §tre substltue ou un cycle h6terocycllque aromatlque d 5 ou 6 
chatnons ou non aromatique d 5 ou 6 chainons qui peut gtre substitue, avec un compose represents par la formule 
(3): 

0 

R^' 

■ 

(3) 

OU, chacun de R^^, R^a, R3a et R^a represente Independamment un atome d'hydrogene, un groupe alkyle lineaire 



EP 1 036 793 B1 



ou ramifie ayant 1^12 atomes de carbone ou un groupe alc6nyle lln§alre ou ramifi§ ayant 1^12 atomes de 
carbone, et R'^a et R^a, R3a et R^a, Ria ©t R3a, Ria et R4a, R2a gt R3a qu R2a et R^^ peuvent former ensemble un 
groupe cycloalkyle. ayant 3 d 6 atomes de carbone ou un groupe cycloalc6nyle ayant 3 a 6 atomes de carbone. 
en presence d'un acide, la reduction du melange r^actionnel resultant pour obtenir un compost repr^sente par la 
formule (1) : 




(0 

OU, R, R'', R2, r3 et R"* sont tels que definis cl-dessus, 

I'hydrolyse en outre du compos6 resultant dans des conditions acides ou alcalines pour obtenir un compost re- 
presents par ia formule (5) : 




(0 

OU, R'', R2, R3 et R^ sont tels que definis ci-dessus, 

et la mise d reagir de ce compose avec un compost repr6sente par la formule (8a): 
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oCi, est tel que d6fini ci-dessus. 

14. Proc6de selon ia revendication 13, dans lequel R reprdsente un atome d'hydrog^ne, un groupe alkyle ayant 1 a 
12 atomes de carbone ou un groupe alcoxy ayant 1 d 12 atomes de carbone qui peut §tre substitu6 ou un cycle 
ph6nyle qui peut §tre substitu6, et repr6sente (A1), (A2), (A3), (A4) ou (A9). 

15. Proc6d6 selon la revendication 14, dans lequel Ra repr6sente (A1), R^ repr^sente un groupe trlfluorom6thyle, R^ 
repr§sente un atome d'hydrog^ne, chacun de R^ R^ et R^ represente un atome d'hydrogene, R'* represente un 
groupe Isopropyle, chacun de R^^, R^a et R^^ represente un atome d'hydrogene et R'*^ represente un groupe 
Isopropyle. 

16. M6lange de d6rlv6s de 2-alcenyl-3-aminothiophene contenant des composes represent6s, respectivement, par 
les fomiules (4a)'. (4b)\ (4cy et (4d)' : 




(4c)' (44)^ 



ou R^ represente un atome d'hydrogene, un groupe alkyle ayant 1 a 12 atomes de carbone ou un groupe alcoxy 
ayant 1 a 12 atomes de carbone qui peut etre substitue, un groupe phenyle ou un cycle d'hydrocarbure non aro- 
matique ayant 3 a 6 atomes de carbone qui peut etre substitu^ ou un cycle heterocyclique aromatique a 5 ou 6 
chaTnons ou non aromatique d 5 ou 6 chainons qui peut etre substitu^, et 

chacun de R''^, R^a, R3a et R^a represente Independamment un atome d'hydrogene, un groupe alkyle lineaire ou 
ramlfie ayant 1 a 12 atomes de carbone ou un groupe alcenyle lineaire ou ramifie ayant 1 a 12 atomes de carbone, 
et Ria et R2a, R3a et R4a. Ria et R3a, R^^ et R^a, R2a et R3a ou R2a et R^a peuvent fomner ensemble un groupe 
cycloalkyle, ayant 3 a 6 atomes de carbone ou un groupe cycloalcenyle ayant 3 a 6 atomes de carbone, sauf le 
cas ou R^ represente un groupe represents par I'un quelconque des groupes (A1) a (A12) suivants : 
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(A5) CA6) (A7) tA8) 



(0)0 




(AlO) CAll) (A12) 



oCi R5 repr6sente un groupe trifluorom6thyle, un groupe difluorom§thyle, un groupe m6thyle, un groupe 6thyle ou 
un atome d'halog^ne, repr6sente un atome d'hydrogene, un groupe methyle, un groupe trifluorom^thyle, un 
atome d'halog^ne, un groupe m6thoxy ou un groupe amino, represente un atome d'hydrogene, un atome 
d'halogene, un groupe methyle ou un groupe m6thoxy. R^ represente un atome d'hydrogene, un groupe methyle, 
un groupe ethyle ou un atome d'halogene et n represente un nombre entler de 0 a 2 et, dans ce document, dans 
le cas de (A9), (A10) ou (A1 1 ), R^ n'est pas un atome d'halogene, et le cas ou R*' represente un groupe tert-butoxy 
et R''3, R2a. R3a et R^s repr^sentent tous un atome d'hydrogene, 6tant exclus. 

17. Melange selon la revendicatlon 16, dans lequel R*' represente un atome d'hydrogene, un groupe alkyle ayant 1 d 
12 atomes de carbone ou un groupe alcoxy ayant 1 d 12 atomes de carbone qui peut etre substitu6 ou un groupe 
ph^nyle qui peut etre substitue. 

18. Melange selon la revendication 17, dans lequel chacun de R''^, R^a et R^^ represente un atome d'hydrogene et 
R^a represente un groupe isopropyle. 



CA9) 



19. Derive de 2-alkyl-3-aminothioph6ne repr^sent^ par la formule (lb) : 
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5 



10 




(lb) 



20 ou represente un atome d'hydrog^ne, un groupe alkyle ayant 1 a 12 atomes de carbone ou un groupe alcoxy 

ayant 1 a 12 atomes de carbone qui peut etre substitue ou un groupe phenyle qui peut etre substitue, et 
chacun de R'', R2, R3 et R"* represente Independamment un atome d'hydrogene ou un groupe alkyle lineaire ou 
ramifie ayant 1 a 12 atomes de carbone, et R^ et R^, R3 et R"*, R'' et R^, Ri et R"*. R2 et R^ ou R2 et R^ peuvent 
former ensemble un groupe cycloalkyle ayant 3 a 6 atomes de carbone. 
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20. Derive de 2-alkyi-3-amlnothiophene selon la revendication 19, dans lequel chacun de R\ R^ et R^ represente un 
atome d'hydrogene et R"* represente un groupe isopropyle. 
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